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Title  10,  Section  2403,  of  the  United  States  Code  re¬ 
quires  that  a  warranty  be  included  in  procurement 
contracts  for  weapon  systems.  This  has  generated  a 
great  deal  of  concern  from  both  military  and  in¬ 
dustry.  Questions  such  as  the  following  have  been 
asked; 

•  How  can  complex  military  equipment  be 
warranted? 

•  How  much  should  a  warranty  cost? 

•  What  are  the  potential  benefits? 

•  Can  reasonable  terms  and  conditions  be 
developed? 

•  Can  a  military  warranty  be  administered 
effectively? 

•  Will  industry  respond? 

•  Will  the  military  user  adapt? 

•  What  tools  are  needed?  What  tools  arc  available? 

The  Department  of  Defense  and  the  military  .serv¬ 
ices  have  addressed  these  types  of  questions  through 
policy  directives,  guidance  documents,  research  con¬ 
tracts,  workshops,  and  warranty  focal  points. 
However,  the  nearly  all-inclusive  nature  of  the  war¬ 
ranty  law,  imposed  without  much  time  for  phase-in, 
has  presented  a  severe  challenge  to  the  military  con¬ 
tracting  office,  program  office,  and  logistics  com¬ 
munity  to  secure  and  implement  effective  warran¬ 
ties  at  a  reasonable  price.  Contractors  face  similar 
challenges:  They  are  now  required  to  warrant  (1)  that 
delivered  equipment  conforms  to  the  design  and 
manufacturing  requirements,  (2)  that  the  equipment 
is  free  from  defects  in  materials  and  workmanship, 
and  (3)  that  deployed  systems  will  meet  specified 
essential  performance  requirements. 

This  handbook  is  designed  to  aid  program  managers 
of  all  the  military  services  in  meeting  the  re¬ 
quirements  of  the  warranty  law.  The  handbook  ad¬ 
dresses  a  wide  range  of  topics,  from  warranty 


acquisition  strategy,  to  development  of  terms  and 
conditions,  through  planning  for  the  operational 
phasesy.ln  the  past,  there  were  few  contractual  con¬ 
trols  available  to  the  Government  to  ensure  that  an 
accepted  product  maintained  its  specified 
characteristics  in  the  user  environment.  Developing 
and  implementing  a  warranty  that  provides  assurance 
that  deployed  equipment  meets  requirements,  that 
does  not  add  appreciably  to  acquisition  cost,  and  that 
does  not  impose  unacceptable  risks  on  the  supplier 
is  a  challenging  task.  It  is  hoped  that  this  handbook 
will  provide  material  to  help  meet  that  challenge. 

This  handbook  was  developed  by  ARINC  Research 
Corporation,  Annapolis,  Maryland,  under  Contract 
MDA903-85-C-0320  directed  by  DSMC.  The  prin¬ 
cipal  authors  were  Harold  S.  Balaban,  Kenneth  B. 
Tom,  and  George  T.  Harrison,  Jr.  Editing  services 
were  provided  by  Sheryl  Sieracki.  A  number  of 
Government  and  industry  personnel  provided 
a.ssi.stance  through  interviews,  background  material, 
and  consultation.  Special  mention  is  made  of  the 
following  organizational  representatives  who,  with 
their  as.sociates,  performed  a  detailed  review  of  the 
final  draft  of  this  handbook:  Ronald  Bulmer  (OSD), 
Norman  Freeman  (Army),  Ted  Thompson  (Navy), 
Thomas  Brown  (Air  Force),  and  John  Max  (PPAC). 
The  authors  would  like  to  thank  all  participants  and 
the  personnel  and  faculty  of  DSMC,  whose  guidance 
and  suggestions  were  most  helpful. 

The  Defense  Systems  Management  College  is  the 
controlling  agency  for  this  handbook.  Comments 
and  recommendations  related  to  this  handbook’s 
contents  are  solicited. 

Calvin  Brown 
Professor  of  Engineering  Management 

Defense  Systems  Management  College 
June  1986 
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Chapter  One 
INTRODUCTION 


1.1  PURPOSE 

This  handbook  is  a  reference  guide  for  military  pro¬ 
gram  managers  who  are  tasked  with  including  a  war¬ 
ranty  provision  in  system  or  equipment  procurement 
contracts  as  required  by  law.  It  includes  warranty  ap¬ 
plications  that  are  designed  to  meet  the  current 
statutory  requirements  as  well  as  more  extensive 
forms  of  warranty.  The  handbook  is  also  designed 
to  be  used  as  a  text  by  the  Defense  Systems  Manage¬ 
ment  College  to  train  program  management  person¬ 
nel  in  warranty  development  and  application. 

1.2  SCOPE 

This  handbook  addresses  the  actions  to  be  taken  to 
effectively  meet  the  requirements  of  Title  10,  Sec¬ 
tion  2403,  of  the  United  States  Code  (herein  referred 
to  as  10  use  2403),  which,  in  general,  requires  that 
warranties  be  secured  for  all  weapon  system  pro¬ 
curements.  The  handbook  is  applicable  to  all  the 
military  services.  To  meet  the  requirements  for  ef¬ 
fective  warranty  application,  it  is  necessary  to  con¬ 
sider  activities  ranging  from  developing  acquisition 
strategy  through  planning  for  the  operational  phase 
of  the  system  life  cycle. 

Warranties  in  military  procurement  contracts  are  not 
new.  However,  10  USC  2403  requires  specific  types 
of  controls  while  offering  latitude  to  program 
managers  to  narrow  or  broaden  the  scope  of  the  war¬ 
ranty  coverage  as  deemed  necessary  for  effective  ap¬ 
plication.  The  handbook  focuses  on  the  law’s  basic 
provisions,  but  for  completeness,  it  addresses  more 
extensive  forms  of  warranty  such  as  represented  by 
various  incentive  types  of  product  performance 
agreements  (PPAs),  including  reliability  improvement 
warranty  (RIW),  mean  time  between  failures  (MTBl  ) 
guarantee,  and  logistics  support  cost  guarantee 
(LSCG), 


1.3  USE 

No  handbook  can  replace  good  judgment,  ex¬ 
perience,  and  hard  work.  However,  this  handbook 
is  designed  to  enhance  such  attributes  by  contain¬ 
ing  reference  material,  data,  case  examples,  lessons 
learned,  development  guidelines,  and  supporting  ap¬ 
pendix  material.  The  size  of  the  handbook  has  been 
kept  to  a  minimum  to  provide  material  in  a  concise 
manner,  yet  the  handbook  is  complete  enough  to  set 
the  warranty  program  on  the  right  course.  Since  deci¬ 
sions  made  during  the  acquisition  phases  can  affect 
the  remaining  system  life  cycle,  the  program  manager 
or  designee  should  read  the  complete  document  at 
least  once  before  embarking  on  a  warranty  develop¬ 
ment  program.  In  that  way,  there  will  be  a  better 
understanding  of  long-range  impacts  of  early  war¬ 
ranty  decisions.  Such  understanding  is  mandatory 
if  a  program  manager  is  to  do  the  job  well. 

1.4  SUMMARY  OF  CONTENTS 

The  remaining  chapters  of  this  handbook  are  sum¬ 
marized  as  follows; 

•  Chapter  Two  —  Warranty  Law  and  Department  of 
Defense  Policy:  Provides  background  information 
on  acquisition  controls  and  a  short  history  of  war¬ 
ranty  in  military  procurement;  provides  details  on 
the  current  warranty  law  applicable  to  weapon 
system  procurements;  reviews  Department  of 
Defense  (DoD)  guidance  for  implementing  the 
law;  presents  a  summary  of  military  service  focal 
points;  and  describes  the  Product  Performance 
Agreement  Center  tPPAC). 

•  Chapter  Three— y^llrranty  Concepts  and  Issues: 
Presents  basic  definitions  associated  with  warran¬ 
ties;  identifies  two  basic  warranty  classifications 
—  assurance  and  inccniisc;  discusses  incentive 
forms  of  product  perrormance  agreements;  and 


addresses  warranty  issues,  including  conformance 
determination,  remedies,  acquisition,  costs,  and 
risks. 

•  Chapter  Four—  Warranty  Selection  and  Structure: 
Describes  acquisition,  system,  and  operational  fac¬ 
tors  that  influence  warranty  decisions;  discusses 
major  warranty  alternatives;  describes  the  elements 
normally  included  in  a  warranty;  and  summarizes 
warranty  forms  applicable  to  various  system 
classes. 

•  Chapter  Five— Warranty  Development:  Addresses 
warranty  impacts  on  the  acquisition  strategy  and 
procurement  plan,  system  specification,  and  pro¬ 
gram  office  organization;  and  presents  specific 
recommendations  for  warranty  development  for 
each  phase  of  the  acquisition  cycle,  including 
studies,  requirements,  Rl  P  development,  proposal 
evaluation,  and  final  negotiations. 

•  Chapter  Six—  Warranty  Administration:  Addresses 
preparing  for,  administering,  and  evaluating  the 
warranty;  making  decisions  on  concluding  or  ex¬ 


tending  the  warranty;  and  assessing  the  benefits 
of  the  warranty. 

•  Chapter  Seven  —  Warranty  Cost-Benefit  Analysis: 
Discusses  requirements  for  and  approaches  to  con¬ 
ducting  warranty  cost-benefit  analyses;  presents 
a  generalized  warranty  cost-benefit  decision 
algorithm;  discusses  warranty  cost  elements  and 
warranty  benefits;  and  summarizes  available 
models  to  aid  in  performing  cost-benefit  analyses. 

•  Chapter  Eight  — Case  Examples:  Presents  a  brief 
summary  of  several  previous  and  current  warran¬ 
ty  programs,  including  contract  background,  war¬ 
ranty  coverage,  remedies,  and  the  essential  per¬ 
formance  guarantee. 

•  Appendix  A -Glossary  of  Terms 

•  A ppendix  B— List  of  Acronyms  and  Abbreviations 

•  Appendix  C— Title  10,  Section  2403,  of  the  United 
States  Code 

•  Appendix  D— Defense  Federal  Acquisition  Regu¬ 
lation  Supplement  (DFARS)  Subpart  46.7 

•  Appendix  E— References 


Chapter  Two 

WARRANTY  LAW  AND  DEPARTMENT  OF  DEFENSE  POLICY 


This  chapter  addresses  current  law  and  DoD  policy 
regarding  warranties.  It  provides  background  infor¬ 
mation  on  the  concept  of  warranty,  discusses  acquisi¬ 
tion  controls,  presents  a  short  history  of  warranty 
in  military  procurement,  provides  details  of  the  cur¬ 
rent  warranty  law  applicable  to  weapon  system  pro¬ 
curements,  reviews  DoD  guidance  for  implementing 
the  law  and  lists  service  focal  points,  and  describes 
the  Product  Performance  Agreement  Center. 

2.1  WARRANTY  BACKGROUND 

The  term  “warranty”  is  defined  in  Federal  Acquisi¬ 
tion  Regulation  (FAR)  Subpart  46.701  as  “a  promise 
or  affirmation  given  by  a  contractor  to  the  govern¬ 
ment  regarding  the  nature,  usefulness,  or  condition 
of  the  supplies  or  performance  of  services  furnished 
under  the  contract.”  The  terms  “warranty”  and 
“guarantee”  are  used  interchangeably  by  the  Depart¬ 
ment  of  Defense. 

Until  the  passage  of  Public  Law  98-212  as  part  of 
the  Defense  Appropriations  Act  of  1984,  the  use  of 
warranties  in  military  procurements  was  not  man¬ 
datory.  However,  warranties  have  frequently  been 
used  by  all  milit.  ry  services;  some  have  been  quite 
extensive  with  regard  to  coverage,  risks,  and  cost.  In 
addition,  there  are  a  number  of  other  controls  on 
quality  and  performance  that  arc  commonly  used 
and,  in  a  .sense,  complement  the  use  of  warranties 
as  mandated  by  the  most  recent  warranty  legislation. 
These  controls  and  earlier  warranty  experience  are 
reviewed  in  the  following  sections. 

2.2  ACQUISITION  CONTROLS  ON 
QUALITY  AND  PERFORMANCE 

2.2.1  Requirements,  Inspection,  and 
Acceptance 

It  is  Government  policy  to  eiiMire  tliat  contiaets  in¬ 
clude  inspection  and  t)thei  qualilv  reciunemeiitN,  in¬ 


cluding  warranty  clauses,  that  are  determined 
necessary  to  protect  the  Government’s  interests  (FAR 
46.103).  In  military  procurements,  quality  and  per¬ 
formance  requirements  are  normally  established 
through  specifications  contained  in  the  Statement  of 
Work.  Applicable  standards  and  specifications  are 
invoked  to  provide  detailed  procedures  to  ensure  that 
the  quality  and  performance  requirements  are 
satisfied.  This  is  generally  accomplished  through 
various  types  of  inspections  and  tests  normally  per¬ 
formed  by  the  contractor  or,  in  special  cases,  by  the 
Government. 

Acceptance  by  the  Government  acknowledges  that 
the  supplies  conform  with  applicable  contract  quality 
and  performance  requirements.  Generally,  acceptance 
by  the  Government  is  conclusive  except  for  latent 
defects  or  fraudulent  actions  by  the  contractor,  or 
as  otherwise  provided  in  the  contract.  Thus,  for  a 
typical  procurement  of  supplies,  the  Government 
specifies  its  requirements  and  validates  that  they  have 
been  met  through  the  inspection  and  acceptance 
process. 

2.2.2  Latent  Defects 

A  defect  is  a  condition  or  characteristic  that  is  not 
in  compliance  with  the  contract  requirements.  A  la¬ 
tent  defect  is  a  defect  that  exists  at  the  time  of  ac¬ 
ceptance  by  the  Government  but  does  not  manifest 
itself  until  sometime  after  acceptance.  The  purpose 
of  including  a  provision  for  latent  defect  in  a  war¬ 
ranty  is  to  provide  remedies  to  the  Government  when 
a  defect  exists  in  an  offered  product  that  reasonable 
testing  and  aeceptanee  procedures  arc  not  capable 
of  detecting. 

In  theory,  if  a  product  evidences  a  defect  after  ac¬ 
ceptance,  and  it  can  be  “proven”  that  the  defect  was 
there  at  time  of  aeceptanee,  the  burden  for  correc¬ 
tion  or  replacement  is  on  the  contractor.  In  practice, 
proxiding  such  pn>of  can  be  difficult.  For  example, 
consider  a  truck  tire,  purchased  by  the  Goxernment, 


that  experiences  a  blowout  after  only  several  miles 
of  use.  A  failure  analysis  may  show^  that  a  tread 
separation  caused  the  blowout,  which  was  not  likely 
to  have  occurred  as  a  result  of  the  limited  use.  On 
the  other  hand,  consider  a  tire  on  a  Navy  carrier- 
based  airplane  that  has  been  used  for  months  and 
experiences  a  blowout  after  a  particularly  hard  land¬ 
ing.  It  would  be  much  more  difficult  to  prove  that 
the  second  tire  had  a  defect  at  time  of  acceptance. 
A  warranty  clause  can  alleviate  such  uncertainties 
regarding  latent  defects  by  making  clear  the  condi¬ 
tions  under  which  a  warranty  claim  can  be  made, 
irrespective  of  the  condition  of  the  product  at  time 
of  acceptance.  This  issue  is  discussed  further  in 
Section  2.4.2. 3. 

2.3  A  BRIEF  HISTORY  OF  MILITARY 
WARRANTY 

2.3.1  1960  to  1980 

In  1964,  Section  1-  324  of  the  Armed  Services  Pro¬ 
curement  Regulation  (ASPR)  was  issued,  contain¬ 
ing  regulations  on  the  use  of  warranties.  The  section, 
which  has  been  updated  periodically,  has  been 
generally  interpreted  to  mean  that  use  of  an  exten¬ 
sive,  long-term  warranty  slunild  be  the  exception 
rather  than  the  rule,  for  comtncrcial  items,  the 
military  normally  obtains  a  standai  d  warranty  if  the 
planned  usage  of  the  item  is  ccnisistent  with  normal 
usage  (see  FAR  46.709). 

Early  Clovcrnmcnt  control  •  against  acquiring  defec¬ 
tive  material  included  warranty  control  against  la¬ 
tent  defects.  In  the  late  1960s  and  early  1970s,  more 
extensive  warranty  forms  were  tried,  such  as  on  rhe 
Navy  F-4  gyro  (tailure-tree  warranty  [FFWj, 
Reference  1)  and  the  Air  force  .'\RN-118  TACAN 
(reliability  improvement  warranty  [RIW],  Reference 
2).  Indications  of  potential  success  for  these  selected 
programs  encouraged  the  Office  of  the  Secretary  of 
Defense  (OSD)  and  the  ser\  ices  to  enter  into  a  “trial 
period"  for  more  e^ten^i\e  aaritinty  forms,  par¬ 
ticularly  RIW  and  M  I  Hf  guarantees.  During  the 
mid-l97()s,  these  types  I'l  warranties  were  .secured  on 
such  equipment  a'-  nine  line  replaceable  units  (f.RUs) 
on  the  Air  force  f  16,  a'-  well  .is  the  .Army  ARN-123 
radio  and  I  ighiweighi  DoppKi  Nasigation  System, 
and  the  Navy  ,\l’\  19-4  altiinei.i.  In  addition,  a 
diakrgue  was  begun  batw.' n  indiiNti  s  and  f)oD  con¬ 
cerning  the  wai  raniy  issue  ,is  nc-'.er  and  more  exten¬ 
sive  warranty  tornis  were  i'jii’e  implemented  by  all 
the  military  servucs  I  la  s'  im  as  sujipoi'cd  research 
Studies  to  ev till: ate  i  in is(  w  ,ii  i .mi  \  .i ['plications  anti 
to  develop  an.alyss  .mil  imphnu-ntation  tools 


(References  3,  4,  5,  and  6).  After  evaluating  a  number 
of  these  early  warranty  programs,  researchers  have 
concluded  that  a  properly  structured  and  im¬ 
plemented  militarv  warranty  can  offer  significant 
potential  ftir  achieving  desired  operational  perform¬ 
ance  at  reasonable  cost.  C  hapter  faght  presents  an 
analysis  of  relevaiu  daia. 

By  the  beginning  of  the  19)st)s,  the  use  of  warranties 
in  the  acquisition  of  military  systems  became  a  “stan¬ 
dard"  option,  but  it  vvas  only  selectively  applied  and 
usually  required  a  special  effort  on  the  part  of  the 
program  office  to  develop  and  iinpleinent. 

2.3.2  Warranty  Initiatives  in  the  1980s 

T1  e  succvwslul  list,'  ‘.'1  sush  waii.iiity  loiius  as  MTBF 
guarantees  and  K1V\  during  the  197()s  piovided  a 
basis  for  extending  warranty  applications  to  a 
broader  class  of  piograms. 

In  1980,  the  Air  force  issued  the  first  Product  Per¬ 
formance  .Agreement  ( iuide,  which  provided  a  sum¬ 
mary  of  the  teaiures  of  various  torms  of  warranties 
that  could  be  used  in  military  procurements.  The 
Guide  vvas  revised  in  1985  (Reference  7).  In  1982,  the 
Product  Performance  .Ayreement  C  enter  (PPAC)  w'as 
established  to  prov  ide  a  focal  point  for  Air  Force  use 
of  product  pel  formance  agreements  and  warranties. 
Also  in  1982,  the  Department  of  Defense  issued 
a  set  of  initiatives,  which  became  known  as  the 
Carlucci  Initi.uives,  to  impnwe  and  streamline  the 
acquisition  process,  I  hev  included  warranties  as  one 
means  of  tiehiev  ing  desired  levels  of  system  reliability 
and  maintaimibility. 

Congressional  iniei  csi  m  wartamy  as  a  means  of  en¬ 
suring  acceptable  lii'ld  petfoimance  started  with  the 
passage  of  PuMiv  I  aw  .212,  w  hich  was  part  of  the 
1984  Defense  Aopropiiations  Act.  That  law,  im¬ 
plemented  by  I)ol)  policy  miid.mcc  dated  14  March 
1984,  mandated  ihat  wari.inties  be  incliKled  in  the 
production  v'omome  I  hi'  l.iw,  witi'  spnie  modifica¬ 
tions,  was  m  id  pt'O’eni'  itt  6',  iiveliision  ot  the  1985 
warranty  law  in  if,r  loss  Dol)  .Niithorietition  ,Act. 
Passage  of  .:h,"-:  i.iv.'-  '  I  ■  -  •'  u  .-v.-J  .letivuy  in  war. 
raniy  te^e.ttvh  (if  i:  s  .u;!  U). 

2.4  CURRENT  WARRANTY  LAW 
2.4.1  Overview 

1'he  Dll;  1 1.  ,  ■  X  :  !  0  d'iie  1  -iw 
98--S2sp  u;  ■  ,  ■  Ok  J  I  np.  10, 

Section  i-  ■  ’  : '  o  .  ■  '  .  ,1  e,  entitled 
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“Maii'i  W'cap.Mi  (  I  Ml  ‘  -  .iL  i  III  ( iiiaianiccs." 

ll  is  reproduced  a''  Xppcikiis  (  ol  diis  handbook. 
The  law  retiiiiic'- ( liai  i(k  j’l  anc  c.  mui.i^ioi  I'oi  a  pro- 
duenoii  \^^'aplM)  s\sk,j;  pn'odc  w  1 1!  icii  ciiaianiees, 
starting  nil  piocuu  iuciUs  .liici  1  laiuiai>  19fs5.  It 
delineate''  the  oi  'luciitce  I'Ciii.ncd,  lists  the 

possible  rei’iievlics,  and  speoties  i.  'iskiiis  for  secur¬ 
ing  a  waive;  and  asii.  a.'  n.  ’  I'e  iak.  ii  in  the  event  a 
waiver  is  souglit.  I  lie  ktw  aUo  lao.ides  sinae  relief 
tor  lull  coveiage  ioi  new  neins  aad  saggests  that 
guarantees  be  tailored  io  the  ncesls  el  the  procuring 
agenev  uikI  weaiien  s\s!etn  use;,  hihle  2  1  sutn- 
inari/es  ilie  cssv,iiiial  ie.n.iie'  v't  liie  i.iw. 

In  conjunction  vshh  ihe  p.i"  ece  of  Io  I  ,S(  2402,  the 
Departiiicni  ot  Delense  i"  iies!  ,i  e indai'Cc  slocunient 
in  the  form  ol  a  levised  Do!)  Dele.oe  federal  Ac¬ 
quisition  Reguituion  Miri'kuicni  iDI  AKS  Subpart 
46.7).  Subpari  4(i  "'o,  "I  m;  oi  W.'.i  i, mites  in  Weapvtns 
Sv'steni  Procuieinenis,"  specilicallv  addresses  the  new 
vvarrantv  law  and  piovides  guid<ince  and  direction 
in  such  tireas  as  tailoiine,  ( lov  ci  inneni-furnishcd 
propeitv,  foieign  nnliiaiv  sales,  W'Uianlv  cosi-benefit 
analysis,  and  waivei  pmeedures* 

2.4.2  Requirements  of  Warranty  Law 

The  following  subsections  suminati/e  the  rc- 
quiretneiits  of  10  (  'SC'  2-(0.2  .ts  well  as  ;tp[ilic;tblc  DoD 
guidance, 

2.4.2.1  Coverage 

fitle  10,  Section  240.2,  tifiphc-  to  all  weapon  system 
procuremenis  si.iriing  atict  1  .lanuarv  198,s.  A 
weapvni  svsicui  is  viefinsd  as  "iiein  •  that  can  be  used 
direcilv  in  the  Arnicd  forces  to  eat  t  v  out  combat 
missions  and  cost  niotc  lit. in  SIOO.OOO  ot  for  which 
the  eventual  total  piocnrenicni  cost  ts  more  than 
S10,0()O,(MiO,"  Mihoiieh  the  vl.ite  aikl  dvillai  timounts 
are  Itiirh  cle.n.  the  sombai  inission  oiieiitaiion  has 


causevi  L oiisidci abl'-  dch.itc  I  he  guidance  iinnided 
bv  Dol)  111  Dt  AisS  Siihj.iii  .in'"!)  imerpieis  the 
weapon  svsiem  dcliniiioii  pniic  I'lo.idlv.  ()nly  sup¬ 
port  cvjuipinent  I-.'.;  ,  c;''in;'i  !um'!i:ng  .quipment), 
trtuning  dev  ncs.  .m nr  cn::  .■  'u  ,i r.-. I  .  "i  - inciciai  items 
arc  sped fk, all',  cvciuded  lalue  2  ’ 'uiiim.ii  i/cs  some 
of  !  he  si  dll'-  ,  I  M  ■  ■  r  U'U  s!  u  .  ‘ m  ■  h,-  vci'pe  of 
the  law.  1  lie  'U  h-'t  O  r  d  lot  use  in 

cai  I  V  Ilk'  '  Ml'  -  'ud’a:  :  M  : '  M  ;  i  c  '’■■■■,  ml  w,u  ran- 
t  ics,  nr  kI,  1 1.  d  .1  ■  .  I  ,  'hi.iiiicd  for 

notuk'vclopmciuuti  "  .C'k  '  ■;  I  a  I  ■  w  n  hm  I  he 

:  1  .  1  ,  ;  ,  -I- 

,  .  V  '  ■ 

O:  I- 


weapon  system  definition,  f.spet  ienee  has  shown  that 
the  military  serv  ices  are  generallv  securing  warran¬ 
ties  for  all  items  that  eseeed  the  minimum  cost  levels 
specified  in  the  law,  unless  they  fall  'ander  the  specific 
coverage  e.vclusions. 

2A.2.2  Warrantor 

As  stipulated  in  10  I  SC  240.2,  the  prime  contractor 
must  provide  the  wananty.  fair  larger  weapon  systems 
for  which  there  ate  stihconiraclors,  the  prime  con¬ 
tractor  may  impose  warranty  icquircments  on  the 
subeontnistors;  however,  it  is  the  prime  that  assumes 
responsibility  in  the  event  of  a  warranty  breach. 

In  pracliec,  there  mav  be  a  relationship  established 
between  the  Government  and  a  subcontractor  in  con¬ 
ducting  normal  warranty  activities,  for  e.vample,  to 
minimi/e  turnaround  time  the  Government  may  ship 
a  failed  unit  directly  to  a  subcontractor  rather  than 
through  the  prime  contractor.  Such  a  relationship 
should  not  alleviate  the  prime  contractor  from 
ultimate  warranty  responsibility;  this  should  be  made 
clear  in  the  contract. 

2.4.2.3  Warranties 

The  law  requires  that  the  following  types  of  warran¬ 
ties  or  guarantees  be  prov  ided:* 

•  Design  and  manufacturing  requirements 

•  Defects  in  materials  and  workmanship 

•  E,ssential  performance  requirements 

Each  is  discussed  in  the  following  subsections. 

Warranty  on  Design  and 
Manufacturing  Requirements 

Design  and  manufacturing  requirements  are  the 
“structural  and  engineering  plans  and  manufactur¬ 
ing  particulars,  including  precise  measurements, 
tolerances,  maiciitils  .ind  furnished  product  tests." 
This  type  of  warraniv  provides  assurance  that  the 
product  is  designed  aiivi  built  as  specified.  It  covers 
such  features  as  si/c.  weight,  interfaces,  power  re¬ 
quirements,  and  maieiial  composition,  for  many 
design  and  manuttictui  tug  requirements,  a  one-time 
vet ifieatioii  mav  be  >ul  that  ts  iiecessarv;  for  e.xam- 
ple.  it  is  not  likelv  th.it  the  si/e  vu  weight  of  an  elee- 
ironie  unit  will  ..It.it.Mc  w it lioiii  s(.)me  specific  design 
or  maiuifaeiui mg  ■.  i-.iiiee  iVitodie  auvlils  can  be  con¬ 
ducted  dm  tug  .1  piv'dikttoii  urn  to  ensure  erMitimi- 
il_\  of  aJhefen..k  i.':.  ,ijid  matmlaeluring 

requiremeiti-- 

■  I  Ik- I.r'  s-  ■  ■  "i.  hi.' ,i|'pli'..ih!L' 

1)1  \Ks 
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SUMMARY  OF  1985  WARRANTY  LAW 


Factor 

Definition 

Description 

Coverage 

Weapon  systems 

Used  In  combat  missions;  unit  cost  Is 
greater  than  $100,000,  or  total  pro¬ 
curement  exceeds  $10,000,000. 

Warrantor 

Prime  contractor 

Party  that  enters  Into  direct  agree¬ 
ment  with  U.S.  to  furnish  part  or  all 
of  weapon  system. 

Warranties 

Design  and  manufacturing 
requirements 

Item  meets  structural  and  engineering 
plans  and  manufacturing  particulars. 

Defects  In  materials  and 
workmanship 

Item  Is  free  from  such  defects  at  the 
time  it  is  delivered  to  the  Government. 

Essential  performance 
requirements 

Operating  capabilities  or  maintenance 
and  reliability  characteristics  of  Item 
are  necessary  for  fulfilling  the  mili¬ 
tary  requirements. 

Exclusions 

GFP,  GFE,  GFM 

Items  provided  to  the  contractor  by 
the  Government . 

Essential  performance  require¬ 
ments  for  Items  not  in  mature 
full-scale  production 

The  first  1/10  of  the  total  production 
quantity  or  the  initial  production 
quantity,  whichever  Is  less. 

Waivers 

Necessary  In  the  Interest  of 
national  defense:  warranty  not 
cost-effective 

Assistant  Secretary  of  Defense  or 
Assistant  Secretary  of  the  Military 
Department  Is  lowest  authority  for 
granting  waiver:  prior  notification  to 
House  and  Senate  committees  required 
for  major  weapon  system. 

Remedies 

Contractor  corrects  failure  at 
no  additional  cost  to  U.S.; 
contractor  pays  for  reasonable 
costs  for  U.S.  to  correct 

Other  remedies  may  be  specified:  con¬ 
tract  price  may  be  reduced. 

Tal loring 

Exclusions,  limitations,  and 
time  duration 

Specific  details  to  be  negotiated. 

Dual -source  procurements 

Relieve  second  source  from  guarantee¬ 
ing  essential  performance  requirements 
for  initial  product  delivered. 

Extensions 

Extend  coverage  and  remedies  as  deemed 
beneficial , 

Warranty  Against  Defects  in 
Materials  and  Workmanship 

As  stated  in  10  USC  2403,  “the  item  provided  under 
the  contract,  at  the  time  it  is  delivered  to  the  United 
States,  will  be  free  from  all  defects  in  materials  and 
workmanship.”  DFARS  Subpart  46.7  uses  the  term 
“weapon  system”  instead  of  “item”  and  replaces  the 
reference  to  time  of  delivery  with  “at  the  time  of  ac¬ 
ceptance  or  delivery.”  It  is  clear  that  this  clause  is 
directed  at  controlling  latent  defects  (see  Section 
2.2.2).  Usually  a  discovery  period  is  specified  that 
often  is  the  same  as  the  warranty  duration  applicable 
to  the  control  on  essential  performance  requirements. 
It  has  been  recommended  that,  if  the  defects-in- 
materials  clause  is  to  be  used  to  protect  against  all 
defects,  latent  or  otherwise,  the  reference  to  the  con¬ 
dition  at  time  of  delivery  or  acceptance  should  be 
removed.  This  suggested  change  is  consistent  with 
the  law  and  guidance  to  broaden  the  coverage  when 
deemed  beneficial. 

Warranty  of  Conformance  to  Essential 
Performance  Requirements 

Essential  performance  requirements  are  defined  in 
10  USC  2403  as  “the  operating  capabilities  or 
maintenance  and  reliability  characteristics  of  the 
system  that  are  determined  by  the  Secretary  of 
Defense  to  be  necessary  for  the  system  to  fulfill  the 
military  requirement  for  which  the  system  was 
designed.”  This  clause  represents  a  major  departure 
from  usual  procurement  practice,  in  that  it  extends 
the  contractor’s  liability  for  satisfactory  product  to 
operational  performance,  including  reliability  and 
maintainability.  The  “old  way”  requirement  to  pass 
a  reliability  acceptance  test  may  be  replaced  by  the 
“new  way”  v^arranty  of  measuring  field  reliability  over 
a. period  of  time  and  comparing  such  measurement 
to  a  guaranteed  value.  Failure  to  meet  a  stated  per- 
formaiice  requirement  could  be  cause  for  the  con¬ 
tractor  to  be  liable  for  redesign  of  the  product.  Clear¬ 
ly,  such  a  potential  liability  imposes  a  challenge  to 
the  warranty  developers  to  ensure  that  the  terms  and 
conditions  arc  fair  and  equitable  and  that  the  war¬ 
ranty  can  be  implemented  and  administered 
clleclively. 

for  iirany  of  the  warranties  contracted  soon  after  the 
law  became  effective,  the  issue  of  defining  the  essen¬ 
tial  performance  requirements  to  be  guaranteed  was 
sidestepped  by  including  all  the  requirements  con¬ 
tained  in  applicable  specifications.  .Such  an  approach 
can  lca>.l  Irr  problems,  since  some  requirements  are 
not  meant  lr>  appK  under  rrpcrational  considerations 
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(e.g.,  MTBI-  values  k.  be  lesicd  by  M11.-STD-781 
procedures),  and  others  may  not  be  easily  measured 
in  the  field  without  special  instrumentation  or  con¬ 
trolled  testing  (e.g.,  missile  accuracy).  As  an  e.xam- 
ple  of  selective  use  of  guaranteed  requirements,  the 
warranty  on  the  .Xir  Force  alternate  fighter  engine 
includes  controls  on  engine  removal  rale,  specific  fuel 
consumption,  and  engine  thrust  -  with  all  such  con¬ 
trols  e.xtending  for  up  to  eight  years  after  engine 
acceptance. 

Guarantee  of  essential  performance  requirements  ap¬ 
plies  only  to  units  in  mature  full-scale  production  — 
that  is,  units  manufactured  after  the  first  one-tenth 
of  the  total  production  or  after  the  initial  produc¬ 
tion  quantity,  whichever  is  less. 

2.4.2.4  Exclusions 

A  w'arranly  exclusion  is  a  condition  or  event  for 
which  there  is  no  warranty  coverage.  DoD  guidance 
specifically  excludes  Ciosernmeni-furnished  items,  ex¬ 
cept  possibly  for  their  installation.  The  essential  per¬ 
formance  requirement  coserage  for  the  first  one-tenth 
of  the  total  production  quantity,  or  the  initial  pro¬ 
duction  quantity,  whicheser  is  less,  may  also  be  e.x- 
cluded  as  stipulated  in  the  law.  Other  exclusions,  such 
as  failures  resulting  frotn  mishandling  or  mistreat¬ 
ment,  may  be  added  as  appropriate. 

2.4.2.5  Waivers 

1  he  warranty  law  allows  for  a  waiver  of  part  or  all 
of  the  coverage  requircmetits  of  the  statute  (subsec¬ 
tion  (b))  if  it  is  determined  (1)  that  the  waiver  is 
necessary  in  the  interest  of  national  defense,  or  (2) 
that  a  guarantee  under  that  subsection  would  not  be 
cost-effective.  The  waiver  authority  is  no  lower  than 
the  Assistant  Secretary  of  Defense  or  .Assistant 
Secretary  of  the  Militarv  Dciiariment.  The  Dol)  may 
issue  class  waivers  when  jusiitied. 

If  a  waiver  is  granted,  notification  or  reports  to  the 
Senate  and  Flouse  (  ommitiees  on  Armed  Services 
and  Appropriations  miisi  he  made  as  follows; 

•  Major  wcu/xja  vis/c/z/s  Ihirly  days  prior  to 
granting  a  waiwi.  ilic  eommiiiees  shall  be  notified 
in  writing  ol  the  miein  lo  waiva  and  re.isuns  fui 
the  wthver.  II  a  iium'i  wctipoi!  s\sicni  not  vci  m 
mature  full-scale  pu'shiviion  docs  not  include  an 
essential  pertoimaiue  icqiiueiiieiil.  iheii  notice  ol 
such  exemption  shall  be  eivcn. 

•  Other  weapon  \u  .imiiial  reisort  sli.tM 

be  submitted  bv  I  Icbiii.nv  ol  e.id;  vear.  lisimg 
all  waivers  gi.uiied  aiiU  I'l'  tcMsunc  um  '.\aivci 


To  date,  there  has  been  very  limited  use  of  waivers. 
Research  of  warranties  that  have  been  written  and 
discussions  with  a  number  of  military  program,  con¬ 
tractor,  and  staff  personnel  revealed  that  the  services 
have  adopted  a  general  policy  of  structuring  warran¬ 
ties  to  overcome  any  possible  implementation  or  cost 
problems  rather  than  seeking  the  waiver  route.  Since 
there  is  only  limited  experience  in  fielding  systems 
with  warranties  written  under  10  USC  2403,  it  is  too 
early  to  judge  whether  this  policy  will  have  to  be 
modified. 

2.4.2.6  Remedies 

If  an  item  fails  to  meet  any  of  the  warranties 
stipulated  in  the  contract,  then,  under  10  USC  2403, 
the  contractor  is  required  to: 

(A)  promptly  take  such  corrective  action 
as  may  be  necessary  to  correct  the  failure 
at  no  additional  costs  to  the  United  States; 
or 

(B)  pay  costs  reasonably  incurred  by  the 
United  States  in  taking  such  corrective 
action. 

DFARS  Subpart  46.7  offers  an  alternative,  essen¬ 
tially  a  form  of  the  second  requirement,  that  allows 
the  contracting  officer  to  reduce  the  contract  price 
equitably. 

Some  warranties  have  been  written  that  more  or  less 
duplicate  the  wording  of  the  law,  while  others  go  into 
great  detail  to  spell  out  the  remedies.  While  simplicity 
is  a  laudable  objective,  there  generally  should  be  more 
detail  than  a  restatement  of  the  legal  requirement. 
For  example,  what  does  “promptly”  mean  with  regard 
to  correcting  a  problem?  What  if  a  unit  is  returned 
for  vvhich  the  contractor  can  find  no  problem?  If  the 
problem  is  due  to  a  faulty  part  design,  does  replac¬ 
ing  the  failed  part  with  an  identical  one  destined  to 
soon  fail  again  constitute  a  valid  correction? 

Another  important  issue  with  regard  to  warranty 
breach  and  remedy  is  the  means  for  determining  if 
a  warranty  breach  has  occurred.  The  Government 
expects  to  receive  warranty  services  when  a  breach 
occurs,  but  it  should  not  have  the  unlimited  right  to 
seikl  units  back  for  warranty  service  without  some 
verilication  of  occurrence  of  a  breach.  In  the  same 
sense,  the  contractor  should  not  be  able  to  claim, 
wiihoui  adequate  support,  that  a  breach  ha^  noi  oc¬ 
curred.  because  of  either  a  "test  Ok"  revuli  oi  .ip- 
phcabiliiv  of  a  warrantv  exclusum.  1  he^e  issues  ,ire 
Heated  more  lulls  in  C  hapier  Six. 
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2.4.2.7  Tailoring  of  Warranties 

The  wording  o!  10  I  Sr  2403  and  the  ensuing 
DFARS  Suhpan  46.7  suggests  that  tailoring  of  the 
warranty  terms  and  condiiimis  to  match  the  system, 
procurement,  and  operational  conditions  is  necessary 
to  deselop  a  cost -effective  approach.  10  IJSC  2403 
suggc.sts  that  specit'ic  details  regarding  reasonable  ex¬ 
clusions,  limitations,  and  time  duration  be  nego¬ 
tiated.  Guarantees  that  provide  more  comprehensive 
remedies  than  thc'sc  prov  ided  in  the  statute  are  also 
to  be  considered.  In  1)1  .\kS  Subpart  46.7,  such  fac¬ 
tors  as  technical  risk,  contractor  financial  risk,  and 
program  uncertainties  are  listed  as  potential  reasons 
for  limiting  the  csmtracioi  S  liability  under  the  terms 
of  the  warranty.  .An  e.xample  is  given  of  narrowing 
the  scope  of  the  esseniitil  performance  requirement 
because  a  contractor  had  not  designed  the  system. 
It  is  also  stated  that  ii  is  not  Department  of  Defense 
policy  to  include  contractor  liabilits  for  loss,  damage, 
or  injury  to  third  parties. 

2.4.3  Cost-Benefit  Analysis 

The  cost-eflectiveness  ot  a  potential  warranty  is  a 
major  determinant  of  whether  a  waiver  should  be 
requested.  DTAR's  Siil.part  46."’  requires  that  a  war¬ 
ranty  cost-bencfii  analysis  be  conducted  and  docu¬ 
mented  in  the  contiact  lilc.  1  he  DlARS  requires 
comparing  tlic  benefits  ol  a  warranty  with  its  acquisi¬ 
tion  and  adminisimtive  costs.  \\  here  possible,  a  com¬ 
parison  should  also  be  ni,idc  with  the  costs  of  ob¬ 
taining  and  enforeme  smolar  w.uranties  on  similar 
svstems.  It  is  ,ils(i  suci'csieii  th,it  ,i  life-cvcle-cost 
(I  C  C  )  basis  he  toed,  cmiip.uin.e  I  CC  with  and 
without  ;i  w.irr.iniv.  S(;..ii  an  .ippro,i,.h  has  been  used 
in  the  pi.ist  on  pio.ci.iins  i;mi  iiavc  considered  using 
the  more  csiciisi', c  lonii'  o!  w;iii,int\  such  as  RIW 
and  M  I  Hf  guar,in:,'L  s 

2.4.4  Other  Warranty  Policy  Issues 

Dl.ARS  'subpaii  -!o  '  ,C'so  otteis  guitlancc  in  the 
follow  me  ,ii  e,is; 

•  (.iowrtvncni-iii'  rC;/  /-*) —Warran¬ 

ties  (vrov  id  ;d  b\  nu  ,v  ime  contiacior  on  GIT’ shall 
noi  eeiic:  I  .'  ■,  ,  \  pi  to;  defects  in  in¬ 

stallation.  ito  , *11.11;,  I*  liii'di I K  .11  ton  that  in¬ 
valid, III '  a  p,  •,  .  ,1  I'v  die  m.inufaciurer 

ol  the  pnop  >  ,,  .*  1,- ■  hi  • . .11  loiis  ni.ide  to  the 

pio|v,  i  V  '  K  lot 

•  1,*7e/7;,/.n  \o;oi  *  .  •  ■/  '...  'O,  \!iet  nate  soiirce 

coni  lo)  (s  1  ,  ■*>  M  . I  liom  ilic  essential 

pe;  lot  in  m,  ■-  .  i  '  n;-..  imiil  that  con- 


tKict*'!  iminutasiuies  the  tiisi  one  tenth  'T  the 
total  .inttcipaied  production  qii.iiititv. 

•  lorcti^n  milihirv  (IMS)  -  W.ukiihics  are  not 
maiuiaioiv  lor  IMS  piiishuiioit  contracts. 
Howevci,  i!  is  Dol)  policv  It'  obt.uii  ilu.  same  war¬ 
ranties  lot  IMS  purchasers  as  obiainevi  by  the 
I'nited  St. lies  hn  Llelecis  ui  tuaterials  and 
woi  ktiKiiiship.  .iiul  conloinuiiKc  to  design  and 
manulactut mg  lequiremcnis,  Nonnally,  essential 
performance  w.u  ramies  will  not  he  obtained  for 
IMS  pu/shasers.  Warranty  costs  for  IMS  pur- 
chaseis  m.iv  be  higher  than  for  the  I'nited  States, 
iiiui  the  1  MS  puicluiseis  imisi  bi.,u  all  of  the  war¬ 
ranty  aeqiiisiiioii  and  administration  costs. 

•  C'oinnicri.  nil  '.u/^plic^-  the  Dl.ARS  references 
l.AR  46.709  regaidmg  warraniics  ol  commercial 
supplies.  Generally,  the  (lovernmeni  may  adopt 
the  cv'iitiacioi 's  si.tiidard  coniiuei,.ial  wtirraniy  if 
it  Is  not  iiiconsisieni  with  tlie  ri.gliis  that  would 
be  afforded  the  Government  under  a  warranty-of- 
supplics  clause  or  other  contract  terms.  If  the 
Govei niiicnt's  si'cciticatioiis  fi.ive  alicicd  the  item, 
or  it  tile  pi, limed  usage  of  the  item  slitters  from 
norma!  usage,  the  warranty  laitgiuigc  should  be 
alteied  appropriately,  f  orms  ol  commercial  war¬ 
ranty  have  been  used  by  the  military  mi  such  items 
as  vehicle"',  guns,  and  eonimercial  avionics. 

2.5  MILITARY  WARRANTY  POLICY 
AND  FOCAL  POINTS 

2.5.1  U.S.  Army 

It  is  evideni  Itoin  tlie  policy  staiciueiiis  ,uid  liom  in¬ 
terviews  ev'iidiictcd  with  .Army  [xiM'imel  that  the 
single  nu'si  impoitam  .ispect  o]  die  w,u  laniy  acquisi- 
timi  pioecss  is  to  lailoi  the  w.ui.miv  so  that  it  has 
minim. li  imp.ici  on  spmdard  Aimv  logistical  pio- 
cciluKs.  .X- one  ottui.il  'taied,.  "w.u ’em  v  should  be 
invisible  to  Aiu'v  iiekl  m.iiniemuKc  personnel," 
/Ainiv  waiiaiiiy  poluy  is  provided  m  Ainiv  Regula- 
tu'nt.ARt  "(Id  139,  Annv  Warrttiifv  ihvigmm  Con- 
cepts  .md  '■  u's,  slfectivs  1(1  Xjui!  This 

icguhti ion,  .  ..■■.ml!  iv'sU'sd  (>u  I"  t  or  24d3.  aNo 


apphe-,  ■  :  ..tv' w  ,u  mu:  -  !:  \:'  ■  '.cul.i- 

t  iv'ii  es!.ibii-ii.,''  !  s  vp.  'U'.du  i  Ui.  d  .  1 ' ; ; ,  .  ,  c .  \  .md 
pri'Cesliu  C'.  .m.i  -'UKl.u.ii  ..  '  'U.ioon, 

fieldin-.'  Mil 

1 1  e ' .  A . ! . '  o  ■  ■  ■  ,  1  ■ . :  I ,  ' 

i-  '  ■  ■■’■  ■  ■.  v  I  ■*  'h 

men'  :  !  •  '  ’  \R 

"o:  : 


AR 
a  w 


-  *  -  !■  1  I 
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various  intereslcd  aciivuie^,  ami  to  provide  an  elec¬ 
tronic  mailbox  tor  mrormation  I'low  and  a  24-liour 
hotline  for  resolutiim  of  warr  intv  problems.  Major 
commands  are  also  din.cied  to  establisli  a  warranty 
control  office  or  officer  (W'ARC  ())  at  the  MACOM 
level  to  ensure  effective  execution  ol  warranties. 

With  respect  to  waiiamc  concepts,  reliability  im¬ 
provement  v\arraiitics  are  spccificiill\’  exempted  from 
coverage  in  the  regulation,  since  such  an  approach 
is  considered  to  be  a  reliability  improvement  incen¬ 
tive.  The  .‘\rm\  ct'iisidcrs  reliahilitv  improvement 
warranties  to  be  usetui  in  uiuqtie  instances  where 
rcliabilitv  is  known  to  be  deficient  and  reliability 
growth  is  possible.  Since  another  regulation  (AR 
702-3)  had  prcviotisly  been  ptepared  for  the  reliabili¬ 
ty  improvement  concepi,  itic  .Arm)  chose  not  to  in¬ 
clude  that  concept  in  .\k  700-139. 

Policy  guidance  that  has  been  issued  reflects  the 
Army's  belief  that  one  of  iiic  most  eftectwe  remedies 
available  to  achieve  ihc  lequired  perfo.niance  re¬ 
quirements  is  the  redesign  of  potentiallv  defective 
parts.  Acquisition  managers  have  been  directed  not 
to  exclude  a  redesign  remedy  from  warranty  coverage 
as  had  been  done  on  several  major  programs. 

Warranty  coverage  for  centrally  procured  equipment 
should  generally  include  both  coverage  for  failures 
of  individual  items  and  coverage  for  system  defects; 
the  latter  may  involve  a  potential  redesign  liability. 
If  claim  processing  costs  are  expected  to  e.xcced 
estimated  claim  recovery  costs,  only  systemic 
coverage  should  be  used.  The  duration  of  a  warran¬ 
ty  should  be  between  10  and  25  percent  of  the  e.x- 
pccted  life  and  generally  not  less  than  one  calendar 
year  of  operation. 

FVocedures  and  forms  for  wairanty  identification, 
data  collection,  and  claims  have  been  standardized 
throughout  the  Army.  ,A  central  data  collection  ac¬ 
tivity  has  been  oirerating  since  .August  1984,  gather¬ 
ing  information  on  acquired  warranties  and 
publishing  ;m  index  ot  cijthpmeiit  under  warranty, 
a  list  of  warranty  control  of  fices,  and  periodic  Army- 
wide  newsletters  to  share  warranty  events  and 
information. 

lablc  2-3  lists  iIk  otin-.s  dc^u  .lated  as  I  I.S.  .Army 
wtn  ianly  local  poiuo,  I  luwc  nftices  ate  tesptmsibic 
for  wttrranty  m.mai'cnu, nt  within  each  commodity 
commantl.  Ihc  licid  comuuituls  responsible  for  ex¬ 
ecution  of  Army  waiiautie-'  tilso  have  designated  war- 
taniv  coiilti'l  offices  listed 


2.5.2  U.S.  Navy 

Navy  warranty  policy  is  being  developed  in  proposed 
Secretary  of  the  Navy  Instruction  (STCNA'TNST) 
433U.XX,  Navy  Policy  on  Warranties.  The  instruction 
will  focus  on  10  USC  2403,  FAR  Subpart  46.7, 
DFARS  Subpart  46.7,  and  StCNAVINST  7000.)4B 
to  ensure  that  the  Navy  obtains  and  administers  cost- 
effective  warranties  and  uses  them  to  enhance  the 
reliability  of  systems,  subsystems,  and  materials. 

Navy  activities  will  take  action  to  implement  the  pro¬ 
visions  of  the  instruction.  It  is  expected  that  the  pro¬ 
visions  will  include  the  following: 

•  Policy  on  warranty  requirements,  cost-benefit 
analysis,  acquisition  planning,  identification 
marking,  failure  reporting,  period  of  coverage, 
participation  with  the  Air  Force  Product  Perform¬ 
ance  Agreement  Center,  and  supply  policies 

•  Development  of  procedures  for  implementing  war¬ 
ranty  terms  and  condition.s,  establishment  of  war¬ 
ranty  administration  points  of  contact,  and  in¬ 
tegration  of  appropriate  supply  and  maintenance 
regulations 

•  A  reporting  system  to  ensure  proper  warranty 
administration 

Table  2-4  lists  offices  that  liave  been  designated  as 
US.  Navy  warranty  focal  points. 

2.5.3  U.S.  Air  Force 

With  reference  to  10  USC  2403,  Air  Force  policy 
documents  indicate  that  the  Air  Force  will  require 
a  warranty  plan  for  each  procurement,  document¬ 
ing  the  responsibilities,  decisions,  tasking.s,  and 
strategics  for  warranties.  Specific  planning  areas  are 
as  follows; 

•  Brief  statement  of  the  need  and  summary  of  the 
technical  and  warranty  history 

•  Membership  of  the  acquisition  team 

•  Responsible  action  point,  contracting  officer,  war¬ 
ranty  manager,  and  other  points  of  contact 
deemed  necessary  for  warranty  administration 

•  Organizational  rcsivonsibilitics  for  warranty 
management 

•  Duration,  marking,  measurement  basis,  reporting, 
disposition,  material  accoimtahilitv,  and  other  in¬ 
formation  pcittiiiiing  to  the  adinimstration  of  the 
w  ai  lanlv 

•  c  ost  bciu'fit  analvM'x  iluiiimctnaiKui 

•  b.sM'iiti.d  pci  (oi  luaiicc  chaiavici  i^liw  that  arc 
wai  lantcil 


2-8 


TABLE  2-3 


ARMY  WARRANTY  FOCAL  POINTS 


Office 

Address 

Telephone  Number 

Army  Materiel  Command 

Pol Icy /Executive  Agent 
for  Warranty 

AMCOA  W 

Headquartets,  AMC 

Alexandria,  VA  22333-50001 

AV  284-4018 
(202)  274-4018 

Armament,  Munitions,  and 
Chemical  Command 

AMSMC  QAD,  AMCCCW 

Rock  Island.  IL  61299-6000 

AV  793-2421 
(307)  782-2421 

Aviation  Systems  Command 

AMSAV-QR.  AVSCOM 

St.  Louis,  MO  63120-1798 

AV  693-1771 
(314)  263-1771 

Communications  and 
Electronics  Command 

AMSEL-PA-W,  CECC»1 

Ft.  Monmouth,  NJ  07703-5000 

AV  992-2220 
(201)  532-2220 

Depot  Systems  Command 

AMSDS-QS,  DESCOM 

Chambersburg.  PA  17201-4120 

AV  238-7946 
(717)  263-7946 

Laboratory  Command 

AMSLC -PR 

Adelphl,  MD  20783-1145 

AV  290-3690 
(301)  394-3690 

Missile  Command 

AMSMI  -QA-WA 

Redstone  Arsenal,  AL 
35898-5000 

AV  746-5115 
(205)  876-5115 

Tank  Automotive  Command 

AMSTA-MW 

Warren,  MI  48397-5000 

AV  786-7889 
(313)  574-7889 

Troop  Support  Command 

AMSTR -gE 

St.  Louis.  MO  63120-1798 

AV  693-2879 
(314)  263-2879 

Materiel  Readiness 

Support  Activity 

AMXMD-MS 

Lexington,  KY  40511-5001 

AV  745-3690 
(606)  293-3690 

Field  Commands 

Training  and 

Doctrine  Command 

ATPL-HM 

Ft.  Monroe.  VA  23651 

AV  680-3248 
(804)  727-3248 

Forces  Command 

AFL.G-SMM 

Ft.  McPherson.  GA  30330 

AV  588-3820 
(404)  752-3820 

Western  Command 

APZV  DIO 

Ft.  Shafter.  HI  96858 

AV  438-1410 

Eighth  U.3.  Army 

DJ  -MS  -MM 

Soeul,  Kotea 

AV  262-1101 

U.S.  Army  Europe 

200th  TAMMC 

AEAGD  MMC  Rl.-W 

Zwelbrucken,  West  ^3ermany 

494-2281-6568/8268 

TABLE  2-4 

NAVY  WARRANTY  FOCAL  ILdNib, 

Office 

Address 

Telephone  Number 

Office  of  the  Assistant 
Secretary  of  the  Navy 
(S&L) ,  Contracts  and 
Business  Management 

CBMHA 

Washington,  D.r.  20"^.;  •  - 

(202)  692-8658 

Commander 

Naval  Sea  Systems  Command 

SEA  901 

Washington,  D.C.  2dJr,,' 

(202)  692-6731 

Commander 

Space  and  Naval  Warfare 
Systems  Command 

SPAWAR  2011 

Washington.  D.C.  203b.t  bU/ii 

(202)  692-6046 

Commander 

Naval  Air  Systems  Command 

AIR  bl62 

Washington,  D.C.  20361 -blbO 

(202)  692-7788 

Commander 

Naval  Supply  Systems 

Command 

SUP  PML  560 

Washington.  D.C.  20316  bUUO 

(202)  692-5305 

Commander 

Naval  Facilities 

Engineering  Command 

FAC  021A 

200  Stovall  Street 

Alexandria,  VA  .'3'»0 

(202)  325-9121 

»  FMS  coverage  and  related  administraiiw 
reqiiiremenls 

•  Applicability  utulcr  the  law 

•  Procedures  tor  uacking  and  aecunuilatine  wanau- 
ty  costs 

The  Air  Force  l  ogistics  (  omtnaikl  Iko  also  pio\ided 
interim  guidance  on  warrants  adtninistraiion  (Ret- 
erence  10).  This  guidance  reticci>  a  position  taken 
by  the  rrthcr  sersices;  namely,  that  \sai  tantics  shonlii 
generally  be  striictnrcrl  to  be  cotisisient  with  current 
Air  F'Orce  procedures.  .Specilietdiy.  the  follow  ing  eoti 
straints  are  included: 

•  The  lowest  lesel  ol’  hairhsare  '■n)s|eet  to  w.ni.uits 
requiring  cotittaictot  coiieetise  action  '•houhl  f'c 
that  which  can  be  et’lecti\e!\  tna.i'.ed  umuc 
.MII.-.S'I'D- 130  piv'ceduies. 

•  To  the  cxtciu  possible,  wai  !  ,\niy  sUnation  '•hould 
be  stated  as  a  fixeti  caiendai  d.iti'  atul  i'c  no  liMuki 
than  that  rerinired  to  identity  defects. 


•  i’.i:,in:e'.: ■  selected  lot  w arraniy  coverage  must 

be  nie.'tMa.'bi,..  aiwl  tlic  nieihod  ol'  measurement 
mtisi  f'c  ni  ii)^  \sattatiiy  clause. 

•  !  .liluie  ,ia  i,\  -es  .hki  .issociatcd  reports  should  be 
ieqnncei  '  ,i':  ii  .iie.  istumcd  lor  correction  to 
powi.f..  i.i.s  !  teedback. 

•  <.>v;;.i;',  ..i.n,-..  eloietl  to  meet  specific  re- 

iin't-.  ,  s'e.  ..I,,  i\  [o  [lie  extent  possible, 
.'■itfi  ;  '  ,  .o,  ,  ■  .kiwiiv  dcseloping  such 

cl. Ills.  -  in  , ,  , .  , '  !  Ml!  e.  uh  w.irrtuity  administra- 

l!\e  i  s 

IniM.i'i  c  -  .  :■  .t'liniiPiiedtocsiablishanin- 

lein;  .ni:  ,m  ,■  i  ci  1 1 1 )  ,ukl  an  automated 

I'i.'s.--  i.inisiei  warranties. 

hi' 1  .  '’,i>  c  been  designated  as 

I  -'s  \c  !  ck.ii  points. 

i  t:  ■  '  li' 'si  cxiensixe  experience 

w. ; .  c, .  pai  ticiilai  lx  R1  \V, 
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TABLE  2-5 


AIR  FORCE  WARRANTY  FOCAL  POINTS 


Warranty  Cont  raci  iriq 


Address 

HO  USAF/RDCS 
Pentagon 

Washington.  D.C.  20330 


Telephone  Number 
(202)  697-6400 


Warranty  Administ :  .i‘ li 'P.  n'g  USAF/LEYE 

'■ntagon 

Wp-.hington,  D.C.  20330 

Air  Force  Systems  Hg  AFSC/PLE 

Andrews  AFB,  MD  20334 


(202)  697-0311 


(301)  981-4076 


Air  Force  Loqi;.;':i' 

Command 

Warranty  Data  Base  rid 

Consult! no 


HO  AFLC/MMA 

W'  igi'.t- Patterson  AFB,  OH  45433 

Product  Performance 
Agreement  Center 
Wr Ight- Patterson  AFB,  OH  45433 


(513)  257-7119 


(513)  255-5459 


MTBF  guarantees.  I  r  .- 
antees.  To  provide  a  eeniia' 
guarantee  de\eloptneii:.  i  i 
Product  PeriorinaiKc 
discussed  in  Seetioii  ?..<•.  I 
uct  Performance  Xeieenui. 
reflects  the  current  An  i  ■' 
guarantee  during  the 


■  i  i  >  vi  gear 
v.e  to!  u.irranty/ 

.  .  .iird  tiic 

.  1 .  i.  . ,  I  IK  It  is 
'■  .1  llK-  Piod- 

■  li  lt■•  t.,Innee  7) 

.  li  r.inl  v 


2.6  PRODUCT  PERFOH.MAr-i..L 
AGREEMENT  CENTER  (PPAC)' 


The  Air  f  orec  IH’At  u,i 
Air  Force  aetiviiie'  nr..', 
defense  systems  and  inri 
structuring,  prieine.  n,  ;  .!' 
effective  PF^As  ;ind  n  i nn 
To  promote  the  hm  I 
curements  pursuant  It  ' 
effective  applieaii<ui  and 


'The  terni  "produst  (a' s 
the  Air  f-nree  if  n  ■  : 
relating  in  the  pet  if  li  a  , 


•a  'I  ■'  .('>)st 
I'  iion  id 
in  -■-iv'i.tlim. 

niiiie 


I  f  !_  pro- 
•  ;  ; ■  'liii >1 c 
I  !’l'\s  at 


ai!  levels,  the  PPAC  currently  performs  the  follow¬ 
ing  functions: 

•  Serves  as  the  central  repository  of  Air  Force  PPA- 
relatcd  data 

•  A^aly^es  the  effectiveness  of  existing  and  pro¬ 
posed  warranties,  guarantees,  award  fees,  incen¬ 
tives,  related  contractual  provisions,  solicitation 
instructions,  and  other  PPA  associated  contract¬ 
ing  strategics  and  management  and  administra¬ 
tion  systems 

•  Develops  improved  contract  clauses  and  related 
concepts  as  well  as  methodologies  for  selecting  ap¬ 
propriate  and  cost-cffcctivc  PPAs 

•  Provides  technical  assistance  to  Air  Force  activities 
in  selecting,  tailoring,  pricing,  negotiating,  and  ad- 
mmistcruig  appropriate  agreements  through  direct 
consultation  with  program  and  system  managers 
and  staff;  periodic  publication  of  guides,  hand¬ 
books,  and  technical  reports;  and  periodic  spon¬ 
sorship  of  uorkshop'',  symposia,  briefings,  and 
oilier  communications  designed  to  improve  Air 
I  orcc  \v  ids'  use  of  PP\s 

•  lormulalcs  |iroposcd  policy  guidance  for  HQ 
liSAI  consideration  concerning  application  of 
PPAs  to  Air  I  orcc  acgiiisilions 


Chapter  Three 

WARRANTY  CONCEPTS  AND  ISSUES 


3.1  DEFINITIONS 

To  provide  a  basis  for  discussion  of  various  warran¬ 
ty  concepts  and  issues,  the  following  definitions  are 

presented: 

•  Acceptance —The  act  of  an  authorized  represen¬ 
tative  of  the  Government  by  which  the  Govern¬ 
ment,  for  itself  or  an  agent  of  another,  assumes 
ownership  of  existing  identified  supplies  tendered 
or  approves  specific  services  rendered  as  partial 
or  complete  performance  of  the  contract. 

•  Correc/fort  —  Elimination  of  a  defect. 

•  Defect— Any  condition  or  characteristic  in  any 
supplies  or  services  furnished  by  the  contractor 
under  the  contract  that  is  not  in  compliance  with 
the  requirements  of  the  contract. 

•  Design  and  manufacturing  requirements  — 
Structural  and  engineering  plans  and  manufactur¬ 
ing  particulars,  including  precise  measurements, 
tolerances,  materials,  and  finished  product  tests 
for  the  weapon  system  being  produced. 

•  Essential  performance  requirements  — Opersiung 
capabilities  and  reliability  and  maintenance 
characteristics  of  a  weapon  system  that  are  deter¬ 
mined  by  the  Secretary  of  Defense  (or  delegated 
authority)  to  be  necessary  for  the  system  to  fulfill 
the  military  requirement  for  which  it  is  designed. 

•  Initial  production  quantity —The  number  of  units 
of  a  weapon  system  contracted  for  in  the  first  pro¬ 
gram  year  of  full-scale  production. 

•  Inspection  —  Examination  and  testing  of  supplies 
or  services  (including,  when  appropriate,  raw 
materials,  components,  and  intermediate 
assemblies)  to  determine  whether  they  conform  to 
contract  requirements. 

•  Mature  full-scale  production  —  Follow-on  produc¬ 
tion  of  a  weapon  system  after  manufacture  of  the 
lesser  of  the  initial  production  quantity  or  one- 
tenth  of  the  eventual  total  production  quantity. 


•  Prime  contractor—  Party  that  enters  into  an  agree¬ 
ment  directly  with  the  United  States  to  furnish  a 
system  or  a  major  subsystem. 

•  Warranty— A  promise  or  affirmation  given  by  a 
contractor  to  the  Government  regarding  the 
nature,  usefulness,  or  condition  of  the  supplies  or 
performance  of  services  furnished  under  the 
contract. 

•  Warranty  breach  —A  failure  to  meet  the  warranty 
terms  and  conditions. 

•  Warranty  remedy —Actions  of  a  contractor  to  meet 
its  obligations  under  the  terms  of  the  warranty 
when  a  warranty  defect  occurs. 

•  Weapon  system — System  or  major  subsystem  used 
directly  by  the  armed  forces  to  carry  out  combat 
missions. 


3.2  WARRANTY  CLASSIFICATIONS 

A  number  of  warranty  classification  schemes  have 
been  developed  to  describe  alternatives  available  to 
procurement  activities.  The  classification  scheme 
used  in  this  handbook  distinguishes  between 
assurance  and  incentive  forms  of  warranty.  The  Prod¬ 
uct  Performance  Agreement  Guide  provides  several 
types  of  incentive  warranties. 

3.2.1  Assurance  and  Incentive 
Warranties 

The  term  “assurance  warranty”  is  used  when  the 
primary  intent  is  to  assure  that  minimum  design, 
quality,  and  performance  levels  are  achieved.  The 
Government  is  not  seeking  anything  more  than  the 
contract  specifies,  and  the  warranty  concept  and 
terms  and  conditions  do  not  provide  any  incentives 
for  the  contractor  to  do  otherwise.  This  is  the  type 
of  warranty  required  by  10  USC'  2403. 
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The  term  “incentive  warranty"  is  used  lor  the  type 
of  warranty  that  provides  incentives  for  the  contrac¬ 
tor  to  exceed  minimum  design,  quality,  or  perform¬ 
ance  levels,  f  or  such  a  warranty,  the  contractor  can 
adapt  a  strategy  to  just  meet  the  minimum  perform¬ 
ance  levels.  However,  the  warranty  is  siruciurcd  so 
that  the  risks  of  failing  to  achieve  the  nrinimum  levels, 
or  the  potential  profit  associated  with  exceeding  those 
levels,  will  tiormallv  motivate  the  contractor  to  try 
to  e.xcecd  minimum  levels.  This  type  of  warranty  may 
or  may  not  meet  the  requirements  of  10  USC  2403. 

The  distinction  heiween  the  two  hasie  forms  can  be 
illustrated  bv  an  example.  l  et  us  assume  that  an 
equipment  is  to  be  procured  that  has  a  field  MTBF 
requirement  of  l.tKX)  hours,  lor  the  selected  warranty 
period,  the  warranted  items  are  expected  to  operate 
for  a  total  of  ZOO.OtX)*  hours.  T  herefore,  if  the  MTBF 
requirement  is  met,  the  total  number  of  failures  ex¬ 
pected  to  occiii  IS  200,000  1,000  -200. 

For  an  a^surtmce  ty  pe  of  warranty,  the  terms  and  con¬ 
ditions  may  state  that  all  failures  heyxind  200  that 
occur  diirine  ilic  waiianiy  pcriinl  must  be  repaired 


by  the  con:.M..!o:  .n  ni'  iddiiional  cost  to  the  Ciovern- 
meni.  I  be  o  e  t'  ,,  a  .joes  not  benefit  from  produc¬ 
ing  cqtn  pine;  ii  w  ;!  h  better  t hati  a  I .(tOO-liour  MTBF, 

Nc'w  let  ti-  .  ";e,|,  :  ;)!i  iiiccniive  w.uianiy  fortn  for 
the  sail',.’,  .:n  pj.  ''Uj'i'ose  the  vontracun  is  to  pro¬ 
vide  d.i  I  ■  :  ■  ■'  i.es  lot  this  equipment  over 

the  w  a [  ;•  ■  .  p,"  :  -  ■  :  >'  .i  Ii  \ed  pi  k  e.  'vv  liieli  is  based 

on  tlk'  ; . nc.l  M  .  ill  o!  I.(KkH!omis  oi  2(K)  expected 

l.uluus  1  ia.  ,  e:  : '  >  tot,  .tw.iie  ot  I  his  pending  war- 

lani'.  '  . ilpc'  iliai  e.ich  tailuie  that  can 

be  elmi  P'.  ,1  1 .  , '  111  nune  prol It .  I  lie  eoinraelor 

ihe'eloP.  I  '  nioe  to  invest  in  ,.lesign,  pro- 

diioop,  ,1',,:  ■"tii.inee  to  u'dnce  ilie  number 

ot  tute'.’  •  I,,'  e.  i'  .uldiiion,  ihi.ie  is  .m  ineemive 

lo  I:  ■  i'  I,',  e  ,it  j'.iiiei ::  l.iilnres.  and. 

It  .1  ■■p,!':..i:  '  ;  '  l.iihiK,  i'  obseived  e.'uly  m  the 

dspbw'  ;  I  ,,  lo  , f ji>|'  a  ii\  lo  leiluce  (>r 
elim  1  ;i, ' '  ]  Ui.  ;  r,,_.  , t  ,,,iiiy  is 

f  now  [  ,  '  ■  ' '  '  ,  ei'p;  1 1',  .  nieni  w  ,u  t  ml  \  (KIW) 

be.  ,ie  ■■  ■  a  •  ' ;  o  :,  -n''  I:  .It  'll 

1  ieiir.  ’  '  :  I  e  ; '  itionsjiiy,  the  toinrac- 

loi'-  I” ,  a  :  ,  ■  ‘  I', ad  \  I  I  iU  Ins  ex,univle. 

1  oi  b,  ii  ;  ■  I  ■  I  I  a  "  ' 1 ,!  (,  ,1  ’a  III  snl- 

lei  ,1  '  '  ,  (  id  '  .'i  i  .aoc '  \  •Aheie  .\ 

*  f  ‘  ■  ■  ■ '  -  aar  lor 

t''  a  !  ■  ■  ■  '  ■  ‘  t  A  !U  I 
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reprc-sents  the  decrease  in  MI  BF  from  1,000  hours 
“covered”  by  the  warranty  profit  risk  dollars  in  the 
contract  price.  For  the  assurance  warranty,  the  con¬ 
tractor’s  profit  rises  to  the  expected  contract  profit 
and  remains  there  for  .MT  B1  equal  to  or  greater  than 
1,000.  For  the  incentive  i.vrm  of  warranty,  the  profit 
continues  to  rise  with  increasing  .MTBF  and, 
theoretically,  is  asymptotic  to  a  value  near  the  con¬ 
tract  warranty  price -tlie  only  costs  incurred  being 
for  warranty  administration  and  vs  arrant  y  data  as 
MTBF  approaches  infinity 

The  distinction  heiween  asviir.mce  and  incentive 
types  of  warranties  is  not  alwavs  dear,  lable  .^-l  lists 
various  procurement  and  deployment  factors  and 
their  relationship  to  these  two  warranty  types. 

3.2.2  Assurance  Warranty  Issues 

Assurance  forms  of  warranty  have  been  used  in 
military  production  conlrttcis  for  a  number  of  years. 
Following  the  legislation  of  lO  LSC  2403,  there  have 
been  basically  only  iwo  key  changes  in  warranty 
practices: 

•  Application  of  wnrr.'intics  lo  weapon  systems  is 
mandatory  rather  than  discretionary,  as  in  the 
past. 

•  Of  the  three  types  of  warranty  coverage  required 
under  lO  USC  2403  (listed  in  Table  2-1),  only  the 
warranty  for  conformance  to  “essential  perform¬ 
ance  requirements"  rcHeets  a  new,  post-acceptance 
commitment.  (Warranty  coverage  for  conformance 
to  design  and  manufacturing  requirements  is  tradi¬ 
tionally  covered  under  some  form  of  the  inspec¬ 
tion  clause;  the  warranty  for  freedom  from  defects 
is  usually  covered  under  the  inspection  clause  or 
correction  of  defects  on  warranty  of  supplies.) 

The  developer  of  a  warranty  must  be  concerned  with 
how  best  to  define  and  indiidc  essential  performance 
requirements  and  defect  controls  in  a  warranty,  as 
well  as  the  form  that  ilie  uaii.mty  will  take. 

3.2.2.1  Essential  Performance 
Requirements 

The  defense  mdustiw  cciniumiuv  iccogni/cs  iliat 
there  could  be  scvcial  luinJ'  'd  pcrioiniancc  re¬ 
quirements  in  ;i  weapon  swicin  (in  some  cases 
masked  as  objcciives,  go.iK,  and  ihicslu'lds,  including 
the  spccificaiionsi,  (  omjTi,nicc  w  tth  the  majority  of 
stated  performance  cinn.ictei  I'lics  .s  determined 
through  an  evtilnaiion  ■  ■  Im  mioMn.ii lon  I'ni  iiished 

to  snppoit  the  .illoc.iusl  i ’d  ,  w-i  U'")  b.iseline  of  the 
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Achieved  MTBF 


FIGURE  3-1 

CONTRACTOR  PROFIT- ASSURANCE  VERSUS  INCENTIVE  WARRANTY 


system  during  design  and  development.  That  is,  the 
Government  implicitly  accepts  the  risk  that  the  con¬ 
tractor’s  design  will  achieve  specified  performance 
requirements  through  a  review  of  development  speci¬ 
fications  and  drawings,  qualification  test  results,  and 
proposed  acceptance  procedures. 

Since  a  warranty  on  essential  performance  re¬ 
quirements  survives  acceptance  of  the  product,  the 
Government,  in  conjunction  with  the  contractor, 
must  clearly  identify  those  selected  performance 
characteristics  which  survive  the  normal  acceptance 
process.  Instead  of  several  hundred  or  so  perform¬ 
ance  characteristics  within  a  weapon  system  contract, 
there  should  be  relatively  few  areas  (perhaps  three 
to  five  at  most)  in  which  the  Government  can  clear¬ 
ly  describe  the  compliance  and  evaluation  method 
in  the  operational  environment  and  satisfactorily 
negotiate  any  joint  evaluation  responsibilities  with 
the  contractor. 

3.2.2.2  Defects  in  Materials  and 

Workmanship  Versus  MTBF 
Requirements 

There  is  a  potential  conflict  between  a  control  on 
all  defects  in  materials  and  workmanship  and  an 
essential  performance  requirement  on  MTBF.  Sup¬ 
pose  the  stated  MTBF  requirement  “allows”  up  to 
F  failures  to  occur  for  H  hours  of  operation  during 


the  warranty  period.  The  question  of  concern  is 
whether  the  defects  in  materials  and  workmanship 
control  applies  to  the  first  F  failures.  If  the  defects 
control  is  limited  to  those  defects  that  existed  “at  time 
of  delivery,”  then  it  is  fairly  clear  that  the  two  con¬ 
trols  are  not  in  conflict.  The  defects  clause  protects 
against  initial  quality  problems,  while  the  MTBF  con¬ 
trol  is  a  reliability  control  for  accepted  product.  The 
difficulty  in  this  case  is  “proving”  that  the  failure  was 
a  result  of  a  defect  existing  at  time  of  delivery. 

If  the  time-of-delivery  condition  is  removed,  the  con¬ 
flict  with  an  MTBF  requirement  may  surface.  This 
issue  should  be  directly  addressed  to  avoid  further 
problems  in  implementing  the  warranty. 

3.2.2.3  Assurance  Warranty  Forms 

Assurance  warranty  forms  have  been  as  simple  as  a 
one-paragraph  statement  and  as  complex  as  a  set  of 
terms  and  conditions  extending  over  a  number  of 
pages.  Because  of  the  relative  newness  of  10  USC 
2403,  a  set  of  “generic”  warranty  forms  has  not  yet 
been  developed. 

A  warranty  that  defines  a  breach  only  when  the 
number  of  failures  exceeds  a  stated  threshold  is  a 
form  of  assurance  warranty.  The  Army  expected- 
failure  concept  is  an  example  of  this  approach.  This 
concept  may  be  applied  to  other  performance 


TABLE  3-1 

COMPARISON  OF  ASSURANCE  AND  INCENTIVE  TYPES  OF  WARRANTIES 

Factor 

Assurance  Warranty 

Incentive  Warranty 

Basic  Intent 

Meet  minimum  performance 
and  R&M  levels. 

Exceed  minimum  levels. 

Warranty  Price 

Expected  to  be  minimal, 
from  0  up  to  1  or  2 
percent  per  year  of 
hardware  price. 

May  be  significant,  up  to  7 
or  8  percent  per  year  of 
hardware  price. 

Warranty 

Duration 

Limited  —  generally 

1  year  or  less. 

Can  be  extensive  —  3  or 
more  years. 

Technology 

Factors 

Warranted  item  is  well 
within  state  of  the  art 
(SOA),  or  SOA  is  so 
severely  "pushed"  that 
only  limited  warranty 
protection  is  realistic. 

Warranted  item  pushes  SOA, 
so  there  is  need  to  protect 
against  failure  and  there 
is  opportunity  for  growth. 

Contractor 

Contractor  has  limited 
opportunity  to  control 
and  improve  performance 
prior  to  and  during 
warranty. 

Contractor  has  significant 
opportunity  to  control  and 
improve  performance. 

Competition 

Should  not  reduce 
future  competitive 
climate. 

May  significantly  reduce 
competitive  climate. 

Administration 

Generally  not  a  severe 
burden. 

May  require  complex 
procedures. 

parameters,  such  as  speed,  range,  power,  and  ac-  occur  during  the  warranty  period  arc  covered  — 

curacy.  The  product  must  meet  stipulated  perform-  irrespective  of  whether  the  failure  exists  at  time  of 

ance  levels,  and  the  warranty  does  not  have  a  stated  delivery,  and  irrespective  of  whether  the  population 

or  implied  incentive  to  e.xceed  those  stated  levels.  reliability  level  exceeds  a  specified  value.  For  this  case, 

the  performance  requirements  represent  an  assurance 
There  is  a  form  of  warranty  that  may  have  both  form  of  warranty,  but  the  defects  clause  has  an  in- 

assurance  and  incentive  features.  Consider  a  warranty  herent  incentive  in  that  the  contractor’s  liability  is 

that  identifies  several  performance  requirements  for  reduced  for  each  failure  eliminated.  The  "strength” 

warranty  coverage  but  has  no  incentive  to  exceed  of  the  incentive  depends  on  a  number  of  complex 

minimum  levels.  There  is  no  direct  reliability-related  factors,  such  as  the  length  of  the  warranty,  the  con- 

measure.  As  required  by  law,  the  w'arraiily  also  covers  tractor's  ability  to  control  certain  types  ol  defects, 

defects  in  materials  and  workmanship.  The  warran-  and  the  flexibility  and  capability  to  identify  problems 

ty  may  he  worded  in  such  a  way  that  all  failures  that  and  institute  corrective  action. 
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3.2.3  Product  Performance  Agreement 
Guide  Warranties 

In  1980,  the  Air  Force  published  the  Product  Per¬ 
formance  Agreement  Guide,  which  was  developed 
by  a  joint  Air  Force  and  industry  committee.  The 
focus  of  the  committee’s  efforts  was  to  explore  ways 
of  enhancing  contractors’  participation  in  the  field 
performance  of  their  products  through  the  concept 
of  product  performance  agreements  (PPAs).  The 
document  listed  23  types  of  product  performance 
agreements.  In  November  1985,  a  revised  Guide  was 
issued  (Reference  7),  listing  28  forms  of  PPAs  and 
providing  additional  background  and  guidance  on 
their  potential  application.  For  each  PPA,  the  Guide 


presents  the  following  information,  typically  on  one 
page: 

•  Objective 

•  Characteristic 

•  Applicability 

•  Description 

•  Measurement 

•  Result 

•  Advantages 

•  Disadvantages 

Table  3-2  lists  the  28  PPAs.  As  can  be  seen,  there 
are  a  number  of  different  alternatives,  some  of  which 
are  combinations  of  others  (e.g.,  RIW  with  MTBF 
verification  test). 


TABLE  3-2 

PRODUCT  PERFORMANCE  AGREEMENT  FORMS 

PPA 

Number 

Title 

I 

Warranty  of  Supplies;  Warranty  of  Systems  and  Equipment  Under 

Performance  Specifications  or  Design  Criteria 

II 

Warranty  of  Technical  Data 

III 

Warranty  of  Technical  Orders 

IV 

Reliability  Warranty 

V 

Maintainability  Guarantee 

VI 

Reliability  and  Maintainability  Warranty 

VII 

Reliability  Improvement  Warranty  (RIW) 

VIII 

Reliability  and  Maintainability  Improvement  Warranty  (R&MIW) 

IX 

Mean  Time  Between  Failures  Verification  Test  (MTBF-VT) 

X 

RIW  with  MTBF  Verification  Test 

XI 

R&MIW  with  MTBF/VT 

XII 

Component  Reliability  Warranty 

XIII 

Chronic  LRU  Guarantee 

XIV 

Availability  Guarantee 

XV 

Logistics  Support  Cost  Guarantee 

XVI 

Maximum  Parts  Cost  Guarantee 

XVII 

Spare  Parts  Level  Warranty 

XVIII 

Utility  Functions  Guarantee 

XIX 

Ultimate  Life  Warranty 

XX 

Commercial  Service  Life  Warranty 

XXI 

Software  Design  Commitment  Guarantee 

XXII 

LRU  Software  Configuration  Control  and  Support  Agreement 

XXIII 

Fault  Detection,  Isolation,  and  Repair  Warranty 

XXIV 

Test  and  Repair  Improvement  Guarantee 

XXV 

Method  of  Test  Guarantee 

XXVI 

Quality  of  Training  Warranty 

XXVII 

Rewarranty  of  Repalred/Overhauled  Equipment 

XXVIII 

Repair/Exchange  Agreements 

Four  of  the  PPA  forms  listed  in  the  Guide  represent 
the  more  commonly  used  incentive  forms  of 
warranty; 

•  Reliability  improvement  warranty  (RIW) 

•  Mean  time  between  failures  guarantee  (MTBFG) 
(included  as  part  of  several  PPA  forms) 

•  Availability  guarantee  (AG) 

•  Logistics  support  cost  guarantee  (LSCG) 

Table  3-3  summarizes  these  four  forms.  They  are 
discussed  in  detail  in  the  following  subsections. 

3.2.3.1  Reliability  Improvement  Warranty 

The  RIW  form  of  warranty  has  been  used  most  ex¬ 
tensively  in  the  past,  particularly  for  electronic  units. 
The  objective  of  RIW  is  to  achieve  acceptable 
reliability  while  providing  the  motivation  and 
mechanism  for  reliability  improvement.  This  is  ac¬ 
complished  through  a  fixed-price  contract  provision 
for  the  contractor  to  perform  depot  repair  for  all 
covered  failures  during  the  warranty  period. 


Presumably,  the  price  paid  for  the  warranty  is  based 
on  reasonable  costs  to  repair  covered  failures  w'hen 
the  field  failure  rate  is  consistent  with  that  specified 
or  “expected.”  If  the  warranty  is  for  200,000  opera¬ 
tional  hours  and  the  Government  expects  a  field 
MTBF  of  1,000  hours,  and  if  the  contractor  has  pro¬ 
vided  equipment  that  meets  this  expectation,  the 
number  of  failures  expected  to  occur  is 
200,000/1,000  =  200.  That  number  becomes  the  basis 
for  negotiating  a  warranty  price. 

Clearly,  it  is  in  the  interest  of  the  contractor  to  pro¬ 
duce  an  equipment  with  an  MTBF  greater  than  1,(X)0 
hours  if  the  incremental  development  or  production 
costs  to  do  so  are  less  than  the  reduction  in  future 
warranty  repair  costs.  The  contractor,  who  is  also 
performing  the  repair  for  all  failures,  has  the  oppoi- 
tunity  to  devote  resources  to  detect  pattern  failures 
as  early  as  possible.  If  a  fix  can  be  developed  and 
implemented  in  time  to  reduce  the  number  of  future 
failures  economically,  the  contractor  will  be 
motivated  to  do  so  (Reference  11).  The  terms  and 
conditions  of  an  RIW'  generally  include  e.xclusions, 


TABLE  3-3 

SUMMARY  OF  FOUR  INCENTIVE  FORMS  OF  WARRANTY 

Incent Ive 
Warranty  form 

Object Ive 

Approach 

Remedies 

App] icat  Ion 

Rellabl 1 Ity 
Improvement 

Warranty 

(RIW) 

Achieve  arrepfable 
rel labl 1 1 ly  and 
motivate  contract  or 
to  Improve. 

Contractor  performs 
depot  maintenance 
for  at  least  two 
years  under  a  fixed 
price. 

Contr>3ctor  lepalrs  all 
covered  failures  and  has 
the  option  of  Implementing 
MO  cost  ECPs  for  RVM 
improvement . 

Units  must  be  depot - 
repairable.  Reduced 
ml  1  Itary  self- 
sufficiency  must  be 
tolerable. 

Mean  Time  Between 
Failures  Guarantee 
(MTBKG) 

Provide  assurance  that 
requl red  f ield  MTHK 
level  will  be  achieved. 

Contractor  guarantees 
field  FfTBF.  Measure 
ments  are  made  and 
compared  with  guaran 
teed  value. 

Contractor  must  develop 
and  Implement  solution  if 
guarantee  value  Is  not 
achieved.  Contractor  may 
have  to  provide  consign¬ 
ment  spares  In  the 
interim. 

MTBF  Is  appropriate 
rellabl 1 Ity  param¬ 
eter,  and  field 
measurement  can  be 
made . 

Aval labl 1 Ity 

Guarantee 

lAGl 

Provide  assurance  that 
required  operational 
aval  latil  1 1 1  y  will  be 
achieved . 

System  aval  lability  Is 
measured  In  the  field 
or  through  special 
test  and  compared  to 
guaranteed  values. 

Same  as  for  MTHF 
guarantee. 

Aval labl 1 1 ty  is 
appropriate  readi¬ 
ness  parameter,  and 
acceptable  measure¬ 
ment  methods  can  be 
Implemented . 

Loqlstlcs  Support 
Cost  Guarantee 
(L5V:g) 

Cont  rol  lot^Ist  1*  s 
suppot  t  cost  s . 

Contractor  'bids'  tar 
get  logistics  support 
cost  through  use  of  a 
riKKlel.  Field  param 
eteis  ate  measured, 
and  the  same  model  Is 
used  for  obtaining 
measured  logistics 
siipport  costs  and 
compared  to  target . 

Contract  price  Is  adjusted 
based  on  meaf'Ured  versus 
target  values;  a  coriec 
tlon  of  deflcletKy  may 

rofjijlred. 

Appropr late  LGC 
itKXlel  exists. 
Lienerally  requires 
a  s^.>eci<il  test 
program  to  obtain 
measured  values. 
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failure-verification  procedures,  turnaround  time  con¬ 
trols,  operate  time  adjustments,  data  requirements, 
and  storage  and  transportation  procedures. 

RIW  has  been  used  successfully  on  such  programs 
as  the  Navy  F-14  hydraulic  pump.  Air  Force 
ARN-118  TACAN  and  F-16  avionics,  and  Army 
ARN-123  CONUSNAV  radio.  Although  the  RIW 
approach  has  required  some  changes  to  support 
systems,  it  has  proved  to  be  administratively 
workable,  and  it  is  considered  to  be  one  of  the  more 
important  and  useful  forms  of  incentive  warranty. 

3.2.3.2  Mean  Time  Between  Failures 
Guarantee 

MTBFG  provides  a  direct  means  for  controlling  the 
operational  reliability  of  fielded  equipment.  This  is 
accomplished  by  specifying  in  the  contract  the  MTBF 
to  be  achieved  in  the  field,  a  means  for  measuring 
the  operational  MTBF,  and  actions  to  be  taken  if  the 
measured  MTBF  is  less  than  the  guaranteed  value. 

MTBFG  Values 

Two  approaches  to  determining  MTBFG  values  have 
been  used:  specifying  the  MTBFG  value  in  the  RFP, 
and  having  contractors  bid  an  MTBFG  value.  If  con¬ 
tractors  are  to  bid  values,  the  RFP  should  generally 
specify  a  minimum  value  — one  that  is  consistent  with 
the  system  specification  and  development  program. 
The  bid  value  and  the  MTBFG  price  are  potential 
source-selection  factors. 

A  consideration  regarding  specified  MTBF  values  is 
to  allow  for  reliability  growth.  This  is  generally  ac¬ 
complished  by  dcsigriating  an  initial  period  over 
which  no  MTBF  guarantee  is  in  force.  Such  a  period 
will  allow  for  stabilization  of  problems  associated 
with  initial  installation  and  operation  and  for  cor¬ 
rection  of  initial  production  problems.  A  schedule 
of  guaranteed  salues  may  be  used  to  then  “grow”  the 
MTBF  up  to  the  final  desired  value.  Thus,  for  the 
first  six  months  of  operation,  there  may  not  be  any 
guarantee;  for  the  second  six  months,  the  guaranteed 
MTBF  may  be  equal  to  X;  and  for  the  ne.xt  12 
months,  the  guaranteed  value  may  be  .X+Y,  where 
Y  is  a  positive  number. 

MTBF  Measurement 

The  contract  must  specify  how  .MTBF  is  to  be  mea¬ 
sured.  If  a  current  military  data  system  can  support 
such  a  measurement  requirement,  that  data  system 
may  be  used.  In  many  cases  current  dttta  systems  may 


not  be  adequate,  and  a  special  measurement  process 
will  have  to  be  instituted. 

Generally,  MTBF  is  defined  as  operating  exposure 
divided  by  the  number  of  relevant  failures.  Ideally, 
operating  exposure  is  the  number  of  operating  hours 
or  cycles  of  the  warranted  item.  In  practice,  this  may 
be  difficult  to  obtain,  and  pseudo-measures  such  as 
platform  hours  (e.g.,  aircraft  hours)  may  be  used.  In 
some  cases,  a  statistical  sampling  procedure  using 
elapsed-time-indicator  readings  has  been  used  to 
calculate  operating  exposure  (Reference  12). 

MTBFG  Remedies 

In  the  event  a  measured  MTBF  value  fails  to  meet 
the  guaranteed  value,  the  contractor  is  to  supply  the 
following  typical  remedies; 

•  Engineering  analyses  to  determine  the  cause  of 
MTBF  nonconformance 

•  Corrective  engineering  design  or  production 
changes 

•  Modifications  of  units  as  required 

•  Pipeline  consignment  (loaner)  spares  in  accord¬ 
ance  with  a  contractually  specified  method  to  sup¬ 
port  the  logistics  pipeline  pending  improvement 
in  MTBF 

Past  applications  of  MTBF  guarantees  have  used  a 
formula  for  determining  the  number  of  consignment 
spares  that  reflects  the  shortfall  in  pipeline  spares 
as  a  result  of  an  MTBF  lower  than  expected.  Typical¬ 
ly,  a  maximum  penalty  is  specified  to  limit  the  con¬ 
tractor’s  liability.  If  and  when  MTBF  improves,  the 
Government  is  required  to  either  buy  or  return  the 
loaners.  It  is  also  possible  to  include  a  positive  in¬ 
centive  if  the  MTBF  exceeds  the  guarantee  value  by 
a  certain  factor.  To  date,  this  approach  has  not 
generally  been  tried,  because  most  MTBF  guarantees 
have  been  used  in  conjunction  with  an  RIW  for 
which  there  already  is  an  inherent  positive  profit  in¬ 
centive  to  exceed  the  guarantee  value. 

The  MTBF  guarantee  is  best  applied  when  the  unit 
is  under  contractor  maintenance  (such  as  for  an 
RIW),  so  that  problems  can  be  quickly  identified  and 
remedies  developed.  The  unit  under  the  MTBF 
guarantee  should  be  in  production  if  a  consignment 
spares  provision  is  invoked;  otherwise,  this  remedy 
may  not  be  practical.  The  MTBF  guarantee  in  con¬ 
junction  with  an  RIW  provides  a  good  method  for 
a.ssuring  satisfactory  or  improved  reliability  perform¬ 
ance,  as  evidenced  by  the  number  of  successful  pro¬ 
grams  to  which  it  has  been  applied  (References  1.3 
and  14). 
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3.2.3.3  Availability  Guarantee 

An  availability  guarantee  is  similar  in  concept  to  an 
MTBF  guarantee,  in  that  it  focuses  on  a  measurable 
population  characteristic  rather  than  on  individual 
system  failures.  In  this  case,  the  characteristic  is 
operational  availability,  which  measures  the  system 
readiness  state.  Availability  guarantee  is  most  ap¬ 
plicable  for  systems  that  are  normally  dormant  or 
partially  dormant,  such  as  missile  systems,  but  that 
have  a  high  operational  availability  requirement.  A 
form  of  an  availability  guarantee  has  been  used  for 
subsystems  of  the  air-launched  cruise  missile.  The 
availability  guarantee  may  also  be  used  for  con¬ 
tinuously  operating  systems  such  as  a  radar  warn¬ 
ing  system. 

In  its  most  elementary  form,  availability  can  be  de¬ 
fined  as 

^  _  MTBF 
MTBF-hMDT 

where 

MTBF  =  mean  time  between  system  failures 

MDT=mean  downtime  (time  to  restore  a 
failed  system) 

In  this  form,  A  can  be  interpreted  to  represent  the 
proportion  of  time  that  the  system  is  operational. 
Availability  is  influenced  by  two  system  characteris¬ 
tics;  reliability  and  restoration  capability.  The  latter 
characteristic  is  a  function  of  maintainability  and 
logistics  factors. 

In  practice,  an  availability  guarantee  is  implemented 
in  a  manner  similar  to  an  MTBF  guarantee. 
.-\vailahility  values  are  specified  in  the  contract. 
Periodic  measurements  are  made  of  fielded  systems 
to  obtain  operational  availability  statistics.  If  the 
measured  operational  availability  is  less  than  the  con¬ 
tractually  guaranteed  value,  the  warranty  remedies 
arc  invoked  — typically  a  requirement  for  the  contrac¬ 
tor  to  correct  the  deficiency  and  possibly  to  supply 
loaner  spares  in  the  interim. 

Availability  Guarantee  Values 

Availability  is  a  multidimensional  characteristic;  an 
infinite  number  of  combinations  of  MTBF  and  MDT 
values  can  result  in  a  given  A  value.  For  some  ap¬ 
plications,  only  a  subset  of  such  combinations  may 
be  appropriate;  this  must  be  rccogni/cd  in 
establishing  the  availability  guarantee  value.  For  ex¬ 


ample,  one  might  specify  an  availability  requirement 
of  0.95,  provided  that  the  system  MTBF  is  at  least 
100  hours.  It  is  also  necessary  to  recognize  that  the 
downtime  component  of  availability  may  involve 
elements  that  are  not  under  contractor  control,  e.g., 
logistics  administration  time  such  as  waiting  for  tools 
or  test  equipment.  Normally,  the  guarantee  value  and 
corresponding  measurement  procedure  should  not 
penalize  a  contractor  for  negative  factors  for  which 
the  contractor  is  not  at  fault. 

Availability  Measurement 

The  availability  measurement  process  can  be 
somewhat  complex  and  needs  to  be  tailored  to  the 
specific  application.  For  dormant  systems,  data  from 
periodic  check-outs,  test  launches,  built-in  test  equip¬ 
ment  (BITE)  checks,  and  other  sources  such  as 
special  tests  may  be  combined  to  yield  a  measured 
availability.  For  continuously  operating  systems,  the 
ratio  of  up  time  to  total  time  may  be  measured,  a 
work  sampling  approach  may  be  used,  or  individual 
measurements  of  MTBF  and  mean  time  to  repair 
(MTTR)  may  be  combined  to  provide  availability 
statistics. 

Availability  Guarantee  Remedies 

Remedies  for  availability  guarantee  often  take  the 
same  form  as  those  used  for  MTBFG;  namely,  the 
cause  of  low  availability  has  to  be  corrected,  and  con¬ 
signment  spares  may  be  required  in  the  interim. 

3.2.3.4  Logistics  Support  Cost  Guarantee 

The  logistics  support  cost  guarantee  is  used  when  the 
main  focus  for  control  is  logistics  support  cost  (LSC). 
A  target  logistics  support  cost  (TI.SC)  is  established 
in  the  contract,  reHecting  the  costs  to  support  the 
guaranteed  equipment.  .Appropriate  statistics  on 
fielded  equipment  arc  collected,  usually  through  a 
special  test,  and  measured  logistics  support  cost 
(MLSC)  is  calculated.  The  Ml.SC  is  then  compared 
with  the  TLSC;  if  the  MI.SC  is  greater,  a  warranty- 
breach  has  occurred,  and  specified  remedies  must  be 
implemented.  For  some  programs,  i!  the  MLSC  is 
less  than  the  TLSC,  a  positive  incentive  such  as  an 
award  fee  may  be  applied. 

LSGC  has  been  used  on  such  programs  as  the  Air 
Force  F'-16  and  the  Navy  1-18  (Reference  15).  For 
the  F-16,  the  LSCG  approach  was  used  on  the  com¬ 
plete  aircraft  (less  GFP),  except  for  “liigh  burner" 
avionics  for  which  an  RIW  or  RIW  MTBF  was 
applied. 
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Target  Logistics  Support  Cost 

The  TLSC  is  usually  defined  through  use  of  a  model 
that  combines  acquisition  costs,  reliability  and  main- 
tainability  (R&M),  and  support  factors.  Cost 
elements  included  in  an  LSCG  are  typically  selected 
from  the  following  cost  categories: 

•  Hardware  acquisition 

•  Initial  spares 

•  Replenishment  spares 

•  Organizational,  intermediate,  and  depot 
maintenance 

•  Support  equipment 

•  Support  of  support  equipment 

•  Training 

•  Data 

•  Inventory  management 

•  Other  special  factors 

The  request  for  proposals  (RFP)  will  generally  pro¬ 
vide  details  on  the  model  to  be  used  to  generate  these 
costs.  It  will  include  a  set  of  standard  factors  such 
as  military  labor  rates  and  Government  transporta¬ 
tion  limes,  and  will  specify  the  size  of  the  popula¬ 
tion  (the  number  of  operational  systems)  and  the 
number  of  life-cycle  years  to  consider.  Other  factors, 
such  as  equipment  costs  and  equipment  MTBF  and 
MTTR  values,  are  proposed  by  the  contractor  and 
inserted  into  the  model  to  yield  the  TLSC.  General¬ 
ly,  the  contractor  does  not  guarantee  the  individual 
proposed  values  unless  special  provisions  are 
included. 

Logistics  Support  Cost  Measurement 

Computation  of  measured  logistics  support  costs 
usually  entails  implementing  a  special  data  collec¬ 
tion  system  to  collect  statistics  on  the  values  proposed 
by  the  contractor  that  were  used  to  obtain  the  TLSC. 
These  .statistic.s.  together  with  the  same  standard 
(default)  values,  are  then  inserted  into  the  LSC  model 
to  yield  the  MLSC.  For  example,  for  the  F-16  pro¬ 
gram,  a  six-month  special  data  collection  effort  was 
conducted  at  one  operational  base  to  collect  reliabil¬ 
ity,  maintainability,  and  logistics  statistics. 

LSCG  Remedies 

A  number  of  warranty  remedies  are  available.  One 
option  is  to  use  a  contract  price  adjustment  provi¬ 
sion,  in  which  the  contract  price  is  reduced  by  an 
amount  proportional  to  the  estimated  support  cost 
overrun.  Another  option  is  to  invoke  a  corrcction- 
Of-deficiencies  clause,  in  which  the  contractor  must 


identify  the  causes  of  the  overrun  and  design  and 
implement  a  fix.  In  some  cases,  a  cost-sharing  ar¬ 
rangement  may  be  established.  To  provide  positive 
incentives,  there  may  be  a  provision  that  the  contrac¬ 
tor  receives  additional  monies  if  the  MLSC  is  less 
than  the  TLSC.  This  may  be  accomplished  by  a  for¬ 
mula,  or,  more  typically,  through  an  award  fee 
process. 

3.2.3.5  Comparison  of  Warranty  Forms 

Table  3-4  summarizes  the  four  incentive  warranty 
forms  considered  with  respect  to  a  number  of  risk 
and  implementation  factors.  The  table  also  includes 
the  assurance  form  of  warranty  as  a  point  of  depar¬ 
ture,  The  comparisons  are  relative;  the  contractor 
pricing  risk  for  an  assurance  warranty  is  low  in  rela¬ 
tion  to  the  RIW  pricing  risk,  which  is  deemed 
moderate. 


3.3  CONFORMANCE  DETERMINATION 

One  rule  that  must  be  steadfastly  maintained  in 
developing  an  effective  warranty  is  to  ensure  that 
means  are  available  for  determining  whether  an  item 
conforms  to  the  warranty.  When  the  warranty 
coverage  refers  to  an  individual  item,  such  as  for  a 
materials  or  workmanship  defect,  reference  can  be 
made  to  a  specification  and,  if  applicable,  a  par¬ 
ticular  test  procedure.  The  test  procedure,  which  may 
be  the  same  as  that  used  to  perform  final  inspection 
before  acceptance,  is  invoked  if  the  contractor  does 
not  believe  the  warranty  claim  to  be  valid.  A  more 
difficult  problem  is  usually  faced  when  the  warran¬ 
ty  coverage  refers  to  a  population  of  items  such  as 
field  MTBF  or  logistics  support  costs.  In  such  ca.ses, 
the  warranty  clause  should  clearly  specify  the 
measurement  methodology  (e.g.,  procedures,  equa¬ 
tions,  data)  to  be  used  to  verify  that  the  item  con¬ 
forms  to  the  warranty  conditions. 

3.4  WARRANTY  REMEDIES 

A  warranty  remedy  is  the  action  the  contractor  must 
take  in  the  event  the  product  docs  not  meet  the  re¬ 
quirements  stipulated  in  the  warranty  statement. 
Standard  remedies  are  discussed  in  the  following 
subsections. 

3.4.1  Repair  and  Replacement 

A  defect  may  be  corrected  through  a  repair  or 
replacement  action.  Typically,  such  a  remedy  would 
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TABLE  3-4 


COMPARISON  OF  WARRANTY  FORMS 


Factor 

Assurance 

Warranty 

Reliability 

Improvement 

Warranty 

Mean  Time 
Between 
Failures 
Guarantee 

Availability 

Guarantee 

Logistics 
Support  Cost 
Guarantee 

User  Risk  of 

Not  Achieving 
Objectives 

Moderate 
to  high 

Moderate 

Low  to 
moderate 

Moderate 

Moderate 

Contractor 
Pricing  Risk 

Low 

Moderate 

High 

Moderate 
to  high 

Moderate 
to  high 

Administration 

Difficulty 

Low 

Moderate 

High 

High 

Low  to 
moderate 

Enforceability 

Risk 

Low  to 
moderate 

Moderate 

Moderate 

High 

Moderate 
to  high 

Contractor 
Motivation  for 
Improvement 

Low 

Moderate 

High 

Moderate 

Low  to 
moderate 

Warranty 

Period 

Short 

Moderate 
to  long 

Moderate 

Moderate 

Short  to 
moderate 

Warranty 
Services 
Provided  by 
Contractor 

Repair  or 

replace 

warranty 

failures; 

redesign  If 

necessary 

Depot  mainte¬ 
nance,  plus 
no-cost  ECPs 

Logistics 
assets  If 
required, 
plus  no- 
cost  ECPs 

Logistics 
assets  if 
required, 
plus  no- 
cost  ECPs 

Logistics 
assets  If 
required, 
plus  no- 
cost  ECPs 

be  applied  to  an  individual-item  defect  as  opposed 
to  a  population  defect.  If  the  contractor  performs 
the  repair  or  supplies  the  replacement,  there  is  no 
additional  cost  to  the  Government;  if  the  Govern¬ 
ment  performs  the  repair  or  supplies  the  replacement, 
it  may  bill  the  contractor.  The  term  “bill  back”  is 
often  used  to  describe  this  remedy  form.  The  amount 
or  the  method  by  which  the  amount  is  determined 
is  generally  specified  in  the  contract.  Normally,  the 
bill-back  amount  cannot  exceed  the  contractor’s  nor¬ 
mal  repair  and  replacement  costs. 

3.4.2  Redesign 

When  the  defect  that  exists  pertains  to  the  whole 


population,  the  warranty  terms  and  conditions  may 
require  a  redesign.  Such  action  would  normally  be 
required  when  an  essential  performance  requirement 
is  not  met.  An  example  is  the  MTBF  guarantee  for 
which  the  contractor  must  determine  the  cause  of 
low  MTBF  and  design  and  implement  a  fix. 

3.4.3  Price  Adjustment 

In  some  cases,  correction  of  a  defect  may  not  be 
possible  or  practical,  and  the  only  remedy  available 
may  be  to  adjust  the  contract  price  downward.  In 
this  sense,  the  amount  of  the  adjustment  must  be 
commensurate  with  damages  suffered  by  the  Govern¬ 
ment.  An  example  of  such  adjustment  is  the  logistics 
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support  cost  guarantee.  If  a  “measured”  logistics  sup¬ 
port  cost  is  greater  than  the  corresponding  guar¬ 
anteed  value,  the  contractor  may  have  to  “pay”  all 
or  part  of  the  difference  through  a  downward  ad¬ 
justment  in  contract  price.  On  the  other  hand,  the 
contractor  may  share  some  or  all  of  the  potential  sav¬ 
ings  if  the  measured  support  cost  value  is  lower  than 
that  guaranteed. 

3.4.4  Other  Remedies 

Combinations  of  the  above  remedies  may  be  used, 
as  well  as  other  forms.  For  example,  warranties  that 
require  contractor  repair  usually  have  a  specified 
turnaround  time  requirement.  The  warranty  period 
on  a  unit  may  be  extended  one  day  for  each  day  the 
turnaround  exceeds  the  specified  value.  The  consign¬ 
ment  spares  provision  of  an  MTBF  guarantee  is  an 
example  of  another  remedy  form.  Although  such 
spares  are  to  be  used  to  maintain  the  pipeline  tem¬ 
porarily,  the  warranty  may  stipulate  that  the  consign¬ 
ment  spares  become  Government  property  if  the 
contractor  cannot  correct  the  low  MTBF  through 
redesign. 


3.5  WARRANTY  ACQUISITION  ISSUES 
-CONTRACTOR  MOTIVATION 

To  develop  an  effective  warranty  program,  the  pro¬ 
gram  manager  must  look  beyond  the  basic  re¬ 
quirements  of  10  use  2403.  Two  ways  of  looking 
at  a  warranty  program  are  as  follows; 

•  Obligational  viewpoint  —  Develop  a  warranty  that 
will  obligate  the  contractor  if  the  product  is  not 
satisfactory,  i.e.,  an  assurance  warranty. 

•  Motivational  viewpoint  —  Develop  a  warranty  that 
will  motivate  the  contractor  to  provide  quality 
product,  i.e.,  an  incentive  warranty. 

Both  approaches  can  be  effective.  In  many  cases,  con¬ 
tracting  and  administrative  constraints  will  dictate 
the  simpler  assurance  warranty  form.  However,  if  the 
resources  are  available  to  develop  and  implement  a 
warranty  program  from  a  motivational  viewpoint, 
the  likelihood  of  meeting  or  exceeding  minimum  re¬ 
quirements  is  enhanced.  Proceeding  with  a  costly 
warranty  program  will  require  that  the  procuring 
agency  first  conduct  a  complete  cost-benefit  analysis 
to  justify  the  greater  investment  costs  generally 
associated  with  incentive  warranties. 

.Section  3.5.1  addresses  contractor  reliability  motiva¬ 
tions.  .Section  3.5.2  discusses  other  motivations 
associated  with  a  warranty  commitment. 


3.5.1  Contractor  Reliability  Motivations 

Reliability  is  one  of  the  principal  system  performance 
parameters  that  the  warranty  law  addresses.  Reliabil¬ 
ity  differs  from  quality  in  the  sense  that  it  pertains 
to  the  long-term  performance  of  the  system  — the 
probability  that  the  system  will  perform  satisfactorily 
throughout  the  mission  — or,  the  mean  time  between 
system  failures. 

Contractors  generally  have  a  positive  attitude  toward 
quality.  Quality  inspections  are  normally  performed 
on  all  submitted  products,  and  rejections  result  in 
added  expense  and  reduced  profit.  Reliability,  on  the 
other  hand,  is  more  elusive;  it  cannot  be  measured 
easily,  and,  in  some  respects,  it  does  not  offer  im¬ 
mediate,  positive  motivations  to  a  contractor.  In  fact, 
one  can  argue,  perhaps  cynically,  that  without  a  war¬ 
ranty,  failures  of  a  deployed  system  mean  more  profit 
to  a  contractor  if  the  contractor  is  providing  main¬ 
tenance  or  spares.  In  addition,  if  reliability  is  a 
serious  problem,  the  same  contractor  is  probably 
tasked  to  develop  a  fix  and  to  retrofit  existing  systems. 

Figures  3-2  and  3-3  illustrate  contractor  profit 
motivation  without  and  with  a  warranty.  Figure  3-2 
assumes  a  no-warranty  procurement.  Gmin  repre¬ 
sents  the  minimum  acceptable  reliability,  and  Cnw 
represents  the  fixed  contract  price.  The  curve 
represents  the  equipment  production  cost  as  a  func¬ 
tion  of  reliability.  The  difference  between  the  pro¬ 
duction  cost  and  the  contract  price  is  the  contrac¬ 
tor’s  profit  — the  shaded  area  on  the  curve.  It  is  clear 
that,  without  a  warranty,  profit  increases  as  reliability 
decreases.  With  complete  control  of  reliability,  the 
contractor  will  produce  at  0min<  because  that  level 
maximizes  profit  and  meets  the  contract  requirement. 

Figure  3-3,  the  warranty  case,  assumes  that  for  each 
failure  that  occurs,  the  contractor  has  to  suffer  some 
costs  — through  warranty  repair,  bill-back,  or  some 
other  warranty  remedy.  This  is  represented  by  the 
warranty  cost  curve.  The  figure  shows  the  total  of 
the  production  costs  and  warranty  costs.  The  con¬ 
tract  price  now  includes  additional  money  for  the 
warranty,  and  the  profit  is  maximized  at  some  point 
to  the  right  of  B.min- 

The  principle  represented  by  the  curves  in  Figure  3-3 
is  most  applicable  for  the  incentive  form  of  warran¬ 
ty.  It  may  also  be  applied  for  an  assurance  warran¬ 
ty,  particularly  if  failure  to  meet  a  stated  performance 
level  might  require  redesign  as  the  warranty  remedy. 
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Although  these  arguments  arc  somewhat  theoretical. 
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the  practiccil  aspects  associated  with  a  warranty  com¬ 
mitment  are  quite  real.  Experience  shows  that  incen¬ 
tive  forms  of  warranty  do,  in  fact,  properly  motivate 
contractors. 

3.5.2  Other  Warranty  Motivations 

There  are  other  motivations,  besides  reliability,  that 
can  be  associated  with  warranty.  The  warranty  com¬ 
mitment  forces  the  contractor  to  think  seriously 
beyond  just  having  the  product  accepted.  Being  in¬ 
volved  throughout  the  warranty  period  may  cause 
the  contractor  to  be  concerned  with  maintenance, 
diagnostics,  training,  data,  and  other  logistics  and 
support  factors.  As  an  example,  warranties  have  been 
written  under  which  the  contractor  is  not  reimbursed 
for  processing  good  units  returned  unless  the  percen¬ 
tage  of  such  returns  is  very  high.  Since  such  process¬ 
ing  is  costly,  the  contractor  may  be  motivated  to  im¬ 
prove  the  built-in  test  equipment,  technical  manuals, 
test  equipment,  and  other  elements  associated  with 
failure  detection  and  verification. 

Another  motivational  factor  concerns  maintenance 
efficiency.  If  the  contractor  has  to  repair  all  war¬ 
ranted  failures,  it  is  important  that  there  be  an  effi¬ 
cient  and  effective  repair  process.  There  have  been 
a  number  of  instances  in  which  such  warranties  in¬ 
fluenced  the  contractor  to  design  for  maintenance 
as  well  as  reliability. 

When  the  contractor  views  warranty  as  a  potential 
profit  source  and  a  means  for  achiev  ing  a  competitive 
edge,  a  number  of  positive  motivational  factors  may 
be  present.  Producers  of  quality  equipment  need  not 
add  significant  warranty  contingency  or  risk  funds 
to  their  price  to  cover  future  failures,  and  they  need 
not  spend  all  of  their  warranty  funds  to  fix  a  poor 
product.  A  warranty  environment  encourages  pro¬ 
ducers  to  achieve  and  maintain  a  quality  product. 


3.6  PRICE  AND  COST  ISSUES 

3.6.1  Warranty  Price  Experience 

Since  passage  of  the  1984  and  1985  warranty  laws, 
warranty  price  and  cost  have  become  significant 
issues.  In  the  past,  warranties  were  secured  on  a  very 
limited  basis  — often  for  less  than  one  year -and 
primarily  provided  coverage  against  latent  defects. 
In  such  cases,  the  warranties  were  usually  provided 
to  the  Government  at  little  or  no  additional  cost. 
The  more  extensive  warranty  forms  such  as  RIW, 
MTBFG,  and  LSCG  were  used  for  only  special  cases. 


and  the  acquisition  budget  for  the  program  usually 
included  expected  warranty  costs.  Experience  with 
military  RIW  programs  indicates  that,  when  an  RIW 
is  applied  to  avionics,  the  warranty  price  can  range 
from  2  to  7  percent  of  the  hardware  price  per  year 
of  warranty.  Thus,  if  the  avionics  unit  costs  $20,000, 
the  price  for  a  three-year  RIW  can  range  from  $1,200 
to  $4,200  for  each  unit.  If  an  MTBF  guarantee  is  in¬ 
cluded,  a  price  increment  of  10  to  25  percent  of  the 
RIW  price  can  be  expected. 

With  the  warranty  statute  in  force,  the  typical  war¬ 
ranty  commitment  is  greater  than  the  simple  forms 
used  in  the  past  to  protect  against  latent  defects,  but 
it  is  not  necessarily  as  demanding  as  the  RIW  form. 
Figure  3-4  summarizes  warranty  price  data  for  pro¬ 
grams  under  contracts  signed  after  the  1984  law  was 
passed.  The  range  of  v  arranty  prices  in  terms  of  per¬ 
cent  per  year  of  hardware  price  is  0  percent  to  greater 
than  5  percent,  with  more  than  half  of  the  prices  be¬ 
tween  1  and  3  percent.  This  price  range  is  lower  than 
that  observed  for  earlier  RIW  programs,  which  is  ex¬ 
pected,  because  the  potential  liability  of  most  of  the 
newer  programs  is  less  than  that  of  an  RIW  program. 

If  1  percent  of  the  hardware  price  were  used  as  an 
“average”  warranty  price  for  a  “typical”  assurance 
type  of  warranty,  an  extrapolation  could  result  in  the 
need  to  spend  up  to  several  billions  of  dollars  each 
year  to  buy  and  implement  warranties.  While  this 
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money  may  be  well  spent  in  terms  of  the  assurance 
provided  in  the  long  term,  the  financial  pressure  in¬ 
duced  by  the  warranty  law  is  a  very  real  near-term 
problem. 

3.6.2  Warranty  on  Current  Production 
Units 

If  a  warranty  is  to  be  secured  for  a  unit  in  current 
production,  the  pricing  risks  are  generally  minimal. 
The  warranty  experience  on  the  previous  lots  pro¬ 
vides  data  to  both  the  Government  and  the  contrac¬ 
tor  for  assessing  risks  and  potential  liability.  For 
satisfactory  product,  the  warranty  terms  and  condi¬ 
tions  may  be  tailored  to  reduce  the  coverage  (e.g., 
reduce  warranty  duration  from  12  months  to  6 
months),  thereby  reducing  warranty  price  and  ad¬ 
ministration  costs.  On  the  other  hand,  if  a  problem 
has  been  encountered,  the  warranty  terms  and  con¬ 
ditions  may  be  tailored  to  help  ensure  that  the  cor¬ 
rection  is  made  and  is  appropriate. 

3.6.3  Warranty  Payment 

Warranty  payment  is  usually  made  with  delivery  of 
the  hardware,  although  a  pro  rata  arrangement  may 
be  used  for  the  longer-term  warranty  duration  — 
especially  if  some  form  of  future  contractor  service 
is  to  be  supplied,  such  as  warranty  data  reports. 
Generally,  the  warranty  is  a  separate  line  item  and 
may  be  priced  as  cost  per  unit  of  delivered  hardware 
or  total  cost  under  the  contract.  For  the  longer-term 
warranties,  escalation  clauses  may  also  be  invoked. 

3.6.4  Government  Warranty  Costs 

In  addition  to  the  price  paid  for  the  warranty,  the 
Government  will  incur  other  costs  related  directly  or 
indirectly  to  the  warranty.  Direct  costs  include  those 
for  warranty  development  and  administration,  ob¬ 
taining  or  providing  special  data,  warranty  training, 
in-plant  warranty  monitoring,  and  special  transpor¬ 
tation.  Indirect  costs  may  include  those  related  to 
increased  sparing  requirements  because  of  longer 
pipeline  times,  decreased  breakout  and  competition 
opportunities,  and  reduced  .self-sufficiency.  Since  the 
total  of  the  warranty  price  and  the  direct  and  indirect 
warranty  costs  can  be  significant,  the  acquisition  ac¬ 
tivity  must  look  to  the  potential  savings  induced  by 


the  warranty  to  see  if  the  warranty  cost  increment 
is  justifiable.  This  is  the  basis  of  warranty  cost-benefit 
analysis,  as  discussed  in  Chapter  Seven. 


3.7  RISK  ISSUES 

A  warranty  is  not  undertaken  without  risk  to  both 
the  Government  and  the  contractor.  In  most  cases, 
the  risks  can  be  mitigated  through  appropriate  ac¬ 
tivities  during  the  acquisition  phases  and  through  the 
writing  of  tailored  terms  and  conditions. 

For  all  programs  examined  for  which  the  warranty 
was  well  planned  and  integrated,  there  was  no  in¬ 
stance  where  the  warranty  caused  a  serious  disrup¬ 
tion  of  system  deployment  or  threatened  the  viability 
of  the  contractor.  This  is  not  to  say  that  problems 
have  not  occurred.  However,  there  is  ample  evidence 
that  both  simple  and  comprehensive  warranties  can 
be  obtained  in  the  military  procurement  environment 
that  are  workable  and  beneficial  to  both  the  contrac¬ 
tor  and  the  Government.  The  Government  is  “bet¬ 
ting”  that  the  penalty  or  incentive  features  of  the  war¬ 
ranty  will  be  strong  enough  to  ensure  that  product 
performance  requirements  will  be  met.  The  contrac¬ 
tor  is  “betting”  that  the  warranty  money  paid  will 
remain  as  profit.  Since  good  quality  and  performance 
will  win  the  bets  for  both  parties,  this  win-win 
characteristic  should  work  to  structure  a  warranty 
where  the  risks  to  both  sides  are  acceptable.  Table 
3-5  lists  possible  risks  that  have  been  identified  with 
.varranty  procurements. 

There  are  four  steps  in  minimizing  warranty  risks: 

•  Include  warranty  as  part  of  the  acquisition 
strategy. 

•  Develop  and  use  criteria  to  select  the  correct  form 
of  warranty. 

•  Structure  the  procurement  strategy  and  the  war¬ 
ranty  terms  and  conditions  to  address  the  risk 
factors. 

•  Perform  warranty  cost-benefit  analyses. 

Chapters  Four  through  Seven  discuss  actions  to  be 
taken  to  implement  these  steps.  Table  3-6  presents 
some  specific  recommendations  to  help  control  risks. 


TABLE  3-5 

WARRANTY  RISKS 

Factor 

Risk 

Characteristic 
Addressed  Under 
Warranty 

The  "wrong"  characteristic  may  be  selected,  thereby 
focusing  effort  Incorrectly. 

Price 

It  Is  difficult  to  estimate  expected  field  perform¬ 
ance.  which  Is  a  basic  measure  for  realistic  pricing. 

Operational  Factors 

Field  stresses  may  be  difficult  to  estimate,  because 
of  many  unforeseen  circumstances. 

Self-Sufficiency 

Contractor  repair.  If  part  of  the  warranty,  can 
reduce  military  self-sufficiency  for  wartime- 
critical  Items. 

Equipment  Design 

Contractor  may  design  equipment  more  suitable  for 
meeting  the  warranty  commitment  than  for  meeting  the 
military  maintenance  environment. 

Transition 

If  required,  transition  from  contractor  maintenance 
to  military  maintenance  can  Introduce  serious 
administrative  and  logistics  problems. 

Administrative 

Complexity 

Procurement  and  logistics  procedures  may  have  to 
be  developed  to  Implement  the  warranty  effectively. 

TABLE  3-6 

RECOMHENDATIONS  FOR  WARRANTY  DEVELOPHENT 
Do 


Do  Involve  the  contractor,  user,  support  agency,  DCAS.  and  other 
affected  functional  elements  In  the  planning  process. 

Do  consider  life-cycle  cost  as  one  metric  for  evaluating  warranty 
alternatives. 

Do  simplify  time  measurement,  termination,  and  price  adjustment  to  the 
maximum  extent  possible. 

Do  check  and  double-check  to  ensure  that  concepts,  terms,  and 
conditions  are  clear  and  fully  understood. 

Do  structure  terms  and  conditions  to  be  consistent  with  operations  and 
support  procedures. 

Do  develop  adequate  back-up  approaches  If  the  warranty  cannot  be 
negotiated  or  Implemented. 


Don't  commit  the  contractor  to  warrant  elements  beyond  Its  reasonable 
control . 


Don't  dilute  the  fixed-price  essence  of  a  warranty  to  essentially  a 
tlme-and-materlals  contract. 


Chapter  Four 

WARRANTY  SELECTION  AND  STRUCTURE 


This  chapter  discusses  the  selection  and  structure  of 
specific  types  of  warranties.  It  first  identifies  and 
discusses  generic  factors  that  can  affect  the  decision 
as  to  the  type  of  warranty  to  use  and  the  specific 
terms  and  conditions.  Various  warranty  alternatives 
are  then  considered,  and  guidance  is  provided  for 
selecting  the  right  warranty  form.  Sample  warranty 
clauses  are  provided  that,  when  properly  selected  and 
integrated,  can  be  the  basis  for  developing  a  final 
war  nty.  Finally,  a  summary  is  presented  of  war¬ 
ranty  forms  applicable  to  various  classes  of  systems. 

4.1  GENERIC  FACTORS 

The  following  subsections  address  factors  related  to 
acquisition,  the  system,  and  operation  that  can  in¬ 
fluence  warranty  selection  and  warranty  terms  and 
conditions. 

4.1.1  Acquisition  Factors 

The  following  acquisition  factors  can  affect  the  selec¬ 
tion  and  structure  of  an  effective  warranty: 

•  Development  history  —  DeldWed  data  available  on 
the  system  should  be  used  to  determine  potential 
problem  areas  on  which  the  warranty  might  focus. 
Prediction  and  test  data  can  help  define  quan¬ 
titative  warranty  requirements. 

•  Smalt  versus  large  buy—lW  larger  the  buy,  the 
greater  the  potential  risk  to  the  contractor  if  war¬ 
ranty  terms  and  conditions  are  not  met.  General¬ 
ly,  the  severity  and  scope  of  the  warranty  terms 
mav  vary  as  the  procurement  quantity  increases. 
For  a  small  buy  of  large,  expensive  items,  the  war¬ 
ranty  duration  can  be  on  an  item-by-item  basis. 
For  a  large  unit  buy,  the  warranty  duration  may 
be  on  a  population  basis,  such  as  a  single  end  date 
for  all  units. 


•  State  of  the  or/— The  greater  the  technological 
challenge,  the  more  difficult  it  will  be  to  structure 
a  fair  warranty  at  an  equitable  price.  Equipment 
that  does  not  “push”  the  state  of  the  art  or  that 
severely  pushes  the  state  of  the  art  is  a  candidate 
for  an  assurance  type  of  warranty. 

•  Competition  —The  degree  of  competition  will  nor¬ 
mally  affect  warranty  price  and  the  contractor’s 
enthusiasm  to  undertake  or  bid  a  warranty  with 
some  risk.  Without  competition,  it  is  generally  bet¬ 
ter  to  impose  warranty  requirements  rather  than 
have  the  sole-source  contractor  bid.  The  warran¬ 
ty  terms  should  not  inhibit  plans  for  competing 
future  production  contracts.  For  example,  use  of 
an  RIW  rather  than  organic  maintenance  may  not 
be  advisable  if  future  production  contracts  are  to 
be  competed. 

4.1.2  System  Characteristics 

The  following  system  characteristics  can  affect  the 

selection  and  structure  of  an  effective  warranty: 

•  Electronic  versus  mechanical  —This  characteristic 
can  be  important  for  determining  warranty  dura¬ 
tion  and  predicting  reliability.  Many  electronic 
systems  have  a  relatively  constant  failure  rate, 
which  makes  warranty  duration  a  less  important 
factor  than  for  mechanical  systems  subject  to 
wear-out.  For  example,  there  are  several  well- 
publicized  cases  of  cracks  occurring  in  military  air¬ 
craft  structural  members  after  several  years  of 
operation.  Because  of  the  greater  uniformity  of 
electronic  devices,  a  large  body  of  data  has  been 
ama.ssed  that  is  useful  for  reliability  predictions. 
Thus,  there  will  generally  be  more  confidence  in 
a  warranty  analysis  of  electronic  systems  than  in 
an  analysis  of  mechanical  systems  with  only  a 
limited  historical  data  base. 

•  Transportability  -This  characteristic  refers  to  the 
ability  to  ship  failed  units  for  warranty  claim 
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action.  Neither  units  bolted  to  a  ship  nor  space 
systems  are  very  transportable;  therefore,  a  war¬ 
ranty  remedy  involving  in-plant  contractor  repair 
is  not  feasible.  The  degree  of  ruggedization  and 
the  costs  of  shipping  are  also  factors  to  be  con¬ 
sidered  in  developing  warranty  terms  and  condi¬ 
tions  that  require  transporting  units  to  another 
facility. 

•  Field  testability —The  ability  to  determine  reliably 
at  an  intermediate  maintenance  facility  whether 
or  not  a  unit  is  failed  is  important  in  establishing 
a  maintenance  concept  under  warranty.  For  exam¬ 
ple,  if  equipment  is  not  available  to  test  units  at 
a  base  shop,  then  a  large  number  of  units  that  test 
OK  may  be  sent  to  the  contractor  for  warranty 
action.  This  can  be  costly  if  the  contractor  can 
charge  for  processing  non-failed  units. 

•  Warranty  markings  and  seals— Units  should  be 
clearly  marked  that  they  are  under  warranty,  and 
brief  instructions  should  be  provided  as  to  disposi¬ 
tion.  If  a  unit  cannot  be  so  marked,  or  if  it  can¬ 
not  be  protected  against  unauthorized  mainte¬ 
nance  (e.g.,  through  seals),  the  warranty  terms  and 
conditions  should  be  adjusted  accordingly. 

4.1.3  Operational  Factors 

The  following  operational  factors  can  affect  the  selec¬ 
tion  and  structure  of  an  effective  warranty: 

•  Installation  cycle— Ihs  length  of  time  from  accep¬ 
tance  of  the  unit  to  installation  should  be  con¬ 
sidered  when  establishing  the  duration  of  the  war¬ 
ranty.  Either  the  average  installation  period  can 
be  added  to  the  length  of  the  warranty,  or  the  war¬ 
ranty  can  be  defined  upon  installation. 

•  Operating  or/e— This  factor  relates  to  system 
usage  being  one-shot,  such  as  a  missile;  intermit¬ 
tent,  such  as  an  aircraft;  or  continuous,  such  as 
a  warning  radar.  The  type  of  usage  can  affect  the 
type  of  reliability  performance  parameter  that  is 
to  De  controlled,  as  well  as  the  feasibility  and 
method  of  measuring  success  or  failure  of  the  item 
in  field  use.  For  one-shot  usage,  success  probability 
is  the  most  applicable  reliability  parameter;  for  in¬ 
termittent  usage,  mission  reliability  or  MTBF  is 
generally  used;  and  for  a  continuously  operating 
system,  operational  availability  is  usually 
appropriate. 

•  Existing  military  maintenance  capability— U  a 
military  maintenance  capability  already  exists,  a 
warranty  that  requires  establishing  a  contractor 
repair  facility  may  not  be  cost-effective.  This  docs 
not  rule  out  alternative  forms  of  remedy  that  do 
not  require  contractor  repair  facilities. 

•  Performance  measurement  —The  ability  to  mea¬ 


sure  performance  parameters  is  critical  when  es¬ 
tablishing  the  essential  performance  requirements. 
Elapsed  time  indicators  on  units  may  be  used  to 
record  operational  usage,  and  maintenance  records 
may  be  used  to  record  failures.  However,  in  many 
cases  special  data  collection  methods  may  have  to 
be  implemented  or  special  operational  tests 
conducted.  - 

•  Pipeline  factors— The  transportability  of  the  units, 
the  length  of  the  pipeline,  the  sparing  level,  and 
the  cost  of  spares  all  influence  the  maintenance 
concept  under  warranty.  Government  repair  us¬ 
ing  bill-back  procedures  should  be  used  when  con¬ 
tractor  repair  is  too  costly  because  of  pipeline 
factors. 

•  Self-sufficiency  —  \n  cases  where  the  criticality  of 
the  system  dictates  military  maintenance,  warranty 
remedies  using  bill-back  procedures  are 
recommended. 

•  Transition  —The  need  to  transition  out  of  warranty 
can  influence  the  warranty  structure.  Thought  has 
to  be  given  to  a  one-time  versus  a  phased  transi¬ 
tion,  especially  if  the  contractor  is  performing 
depot  maintenance. 


4.2  WARRANTY  ALTERNATIVES 

The  following  sections  identify  a  number  of  alter¬ 
natives  to  be  considered  in  structuring  a  warranty. 

4.2.1  Assurance  Versus  Incentive 
Warranties 

The  two  basic  warranty  classifications  were  intro¬ 
duced  in  Chapter  Three.  The  assurance  form  of  war¬ 
ranty  is  used  to  provide  assurance  that  minimum  con¬ 
tractual  performance  and  quality  requirements  are 
satisfied.  The  incentive  form  of  warranty  provides 
incentives  for  the  contractor  to  exceed  minimum  con¬ 
tractual  levels. 

The  best  example  of  an  assurance  form  of  warranty 
is  the  Army’s  expected-failure  concept,  in  which  the 
warranty  covers  all  failures  beyond  the  number  ex¬ 
pected  to  occur,  consistent  with  the  specified  MTBF 
(this  number  has  been  called  the  threshold).  Typical 
forms  of  incentive  warranty  include  RIW,  MTBFG, 
availability  guarantee,  and  LSCG. 

As  indicated  in  Chapter  Three,  the  degree  of  coverage 
and  commitment  separates  the  assurance  form  of 
warranty  from  the  incentive  form.  Figure  4-1  pro¬ 
vides  a  decision  algorithm  to  aid  in  choosing  between 
these  two  forms  of  warranty.  Although  it  was  devel- 
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oped  under  a  Navy-sponsored  research  study  (Ref¬ 
erence  8),  the  algorithm  is  generally  applicable.  The 
first  question  on  the  figure  pertains  to  the  fact  that 
the  Navy  has  a  standard  approach  to  ship  warran¬ 
ties.  The  question  concerning  ship  systems  is  asked 
to  determine  whether  a  warranty  involving  contrac¬ 
tor  repair  is  feasible.  The  algorithm  is  based  on  the 
premise  that  an  incentive  form  of  warranty  is  most 
applicable  when  all  of  the  following  conditions  hold: 

•  Mone>  is  available  for  extended  warranty  coverage. 

•  There  is  a  need  to  improve  field  performance,  and 
there  is  an  opportunity  to  do  so. 

•  The  contractor  has  significant  control  of  the 
system  capabilities  before  deployment  and  can 
maintain  such  control  during  deployment. 


•  The  warranty  period  can  be  made  long  enough 
to  properly  motivate  the  contractor  {>2  years). 

•  An  incentive  warranty  will  not  seriously  erode 
plans  for  future  competition. 

•  Warranty  terms  and  conditions  can  be  written  to 
provide  adequate  compliance  determination  and 
remedies. 

Not  all  of  these  conditions  may  hold  for  any  one  pro¬ 
gram.  Incentive  warranty  applicability  factors  are 
used  in  the  algorithm  to  denote  when  one  or  more 
of  the  conditions  arc  violated.  These  factors  are 
denoted  by  D  (dollars),  P  (period).  M  (missile  or  ord¬ 
nance),  S  (ship,  ship  system,  or  satellite),  and  R 
(repair  by  contractor). 
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4.2.2  Individual  Versus  Population 
Controls 

A  warranty  can  be  on  an  individual  system,  the 
population  of  systems,  or  both.  For  example,  for  the 
alternate  fighter  engine  program,  there  are  controls 
on  specific  fuel  consumption  and  thrust  for  each  in¬ 
dividual  engine  and  on  shop  visit  rate  for  the  engine 
population.  Normally,  the  warranty  coverage  pertain¬ 
ing  to  defects  in  materials  and  workmanship  applies 
to  individual  items.  Coverage  of  design  and  manufac¬ 
turing  requirements  and  of  essential  performance  re¬ 
quirements  may  apply  to  either  the  individual  item 
or  the  population.  Clearly,  a  design  problem  is  related 
to  the  whole  population. 

In  terms  of  controlling  reliability,  an  MTBFG  usually 
applies  to  a  population  of  systems  or  equipments. 
However,  it  is  possible  to  apply  such  a  guarantee  to 
individual  units.  For  example,  a  contractor  may  sup¬ 
ply  several  communications  satellites  and  provide 
guarantees  as  to  the  number  of  communications 
channels  available  on  each  individual  satellite. 

The  type,  quantity,  and  cost  of  the  warranted  system 
will  often  dictate  whether  population  or  individual- 
item  coverage  is  preferable.  Large  buys  of  small  items 
(e.g.,  avionic  units)  often  have  population  coverage, 
while  small  buys  of  large  units  (e.g.,  C^  systems)  are 
more  amenable  to  individual-item  coverage. 

4.2.3  Special  Tests  Versus  Operational 
Performance  Monitoring 

When  essential  performance  requirements  are 
selected  for  warranty  coverage,  means  for  determin¬ 
ing  conformance  must  be  considered.  Two  ap¬ 
proaches  are: 

•  Special  operational  testing  —The  contract  specifies 
a  lest  for  measuring  one  or  more  parameters  to 
determine  conformance  to  the  essential  perform¬ 
ance  requirements. 

•  Operational  performance  monitoring  Data  arc 
collected  during  normal  operations  and  used  to 
calculate  statistics  for  measuring  conformance  to 
the  essential  performance  requirements. 

In  some  cases,  there  is  a  mixing  of  the  two  ap¬ 
proaches.  To  discover  and  correct  defects  early  in  the 
production  or  deployment  phase,  testing  or  monitor¬ 
ing  should  begin  as  soon  as  effective  procedures  can 
be  implemented. 

An  c.sample  of  special  operational  testing  is  the  ap¬ 


proach  used  to  measure  reliability,  maintainability, 
and  support  parameters  on  an  F-16  squadron  to  im¬ 
plement  the  logistics  support  cost  guarantee  of  that 
procurement  (Reference  15).  Operational  perform¬ 
ance  monitoring  is  used  on  a  number  of  piograms 
for  collecting  MTBF  and  availability  tatistics  to 
implement  the  provisions  of  existing  guarantees. 
Standard  data  collection  procedures  are  modified  to 
permit  special  calculations  to  be  made  to  support 
warranty  measurement  requirements.  This  approach 
was  used,  for  example,  on  the  ARN-I18  program  to 
include  a  means  for  collecting  the  average  number 
of  days  a  unit  was  installed  in  an  aircraft  (Reference 
12). 

Use  of  a  special  test  procedure  allows  for  direct  and 
accurate  measurement  of  characteristics  of  interest. 
However,  because  of  high  cost,  such  tests  are  general¬ 
ly  of  a  short  duration  and  may  not  be  representative 
of  general  usage.  Monitoring  performance  during 
normal  usage  allows  for  a  greater  sample  size  but, 
unless  careful  control  is  instituted,  is  subject  to  the 
measurement  error  inherent  in  military  data  collec¬ 
tion  systems. 

4.3  WARRANTY  TERMS  AND 
CONDITIONS 

This  section  is  designed  to  help  program  offices 
develop  warranty  terms  and  conditions  that  are  con¬ 
sistent  with  program  objectives  and  meet  the  re¬ 
quirements  of  10  use  2403.  Standard  clauses  are 
presented  within  the  major  categories  of  warranty 
statement,  contractor  obligations,  and  Government 
obligations.  This  method  of  presentation  is  used  to 
ensure  that  warranty  writers  think  about  the  warranty 
structure  rather  than  simply  copy  an  existing  war¬ 
ranty.  Even  with  this  approach,  users  must  tailor  the 
clau.ses  or  even  develop  new  ones  to  fit  acquisition, 
system,  and  operational  condition^  peculiar  to  the 
procurement. 

The  following  subsections  present  ;ind  discuss  sam¬ 
ple  clauses  for  various  parts  (U  a  ivpical  w  at  rant  v, 
e.g.,  identification  of  the  warranted  items,  tvpe  of 
coverage,  remedies,  and  warrants  duration.  In  prac¬ 
tice,  warranty  statements  can  he  written  to  combine 
a  number  of  such  parts,  l  or  example,  tlie  lollowme 
paragraph  eovers  item  identification  (11.  co\evaec  |21, 
remedy  [3],  and  duration  (4): 

The  contractr'r  warrants  iliai  litv  item- 
[I]  are  free  from  detects  e 

matcri.ds  and  woikmaiislnp  at  time  .0 
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acceptance  [2].  The  contractor  shall,  at  no 
additional  cost  to  the  Government,  repair 
or  replace  any  items  with  such  defects  [3] 

discovered  within _ months  from 

the  acceptance  [4], 

4.3.1  Warranty  Statement 

The  following  subsections  present  various  alternaiive 
clauses  that  stipulate  the  basic  coverage  features  of 
the  warranty. 

4.3.1.1  Precedence  of  Warranty  Over 
Inspection/Acceptance 

Many  military  warranty  clauses  are  very  specific  in 
ensuring  that  Government  inspection  and  acceptance 
does  not  void  or  dilute  the  warranty  coverage.  A 
statement  similar  to  the  following  frequently  appears 
early  in  a  warranty  provision: 

Notwithstanding  Government  inspection 
and  acceptance  of  supplies  and  services 
furnished  under  this  contract  or  any  pro¬ 
visions  of  this  contract  concerning  the 
conclusiveness  thereof,  the  contractor  war¬ 
rants  that  items  {names  or  CLINs]  will 
meet  the  conditions  specified  below  .... 

4.3.1.2  System/Equipment  Identification 

The  warranty  terms  and  conditions  must  clearly 
delineate  the  systems  or  equipment  that  are  to  be 
covered.  This  can  be  accomplished  by  referencing 
specific  contract  line  items  or  by  defining  one  or 
more  terms  that  are  then  used  throughout  the  war¬ 
ranty  provision.  In  addition,  any  items  of  hardware 
or  software  that  are  specifically  excluded  should  be 
noted. 

Line  Item  Reference.  The  most  commonly  used  form 
is  reference  to  specific  contract  line  numbers  to  define 
the  items  covered  under  the  warranty; 

This  warranty  covers  contract  line  items 
OOIAA  through  OOIAF  and  each  compo¬ 
nent  thereof. 

Line  Item  Reference,  Including  Replenishment  Items. 
This  is  similar  to  the  above,  except  that  it  is  made 
clear  that  items  installed  during  the  repair  process 
are  also  covered: 


thereof,  including  items  subsequently  in¬ 
stalled  by  either  the  Government  or  the 
contractor  to  correct  a  defect. 

System  Definition.  A  term  is  defined  that  is  to  be 
used  in  the  warranty  in  a  general  way  to  refer  to  the 
items  covered: 

The  term  “system”  [or  vehicle,  computer, 
etc.]  as  used  herein  refers  to  the  highest- 
level  end  item  furnished  under  this 
contract. 

System  Definition  with  Breakdown  Structure.  This 
extends  the  system  definition  approach.  The  follow¬ 
ing  example  is  for  an  engine  warranty: 

Engine— word  “engine”  as  used  herein 
means  the  complete  engine  assembly. 

Module— Ihe.  word  “module”  as  used 
herein  is  a  major  segment  of  the  engine 
that  can  be  changed  at  the  intermediate 
level.  The  following  are  modules:  inlet, 
fan,  core  .... 

Component— The  word  “component”  as 
used  herein  means  an  accessory  or  com¬ 
ponent  as  listed  in  Table  X. 

Port— The  word  “part”  as  used  herein 
means  those  individual  items  delivered 
under  this  contract  as  part  of  an  engine 
and  not  included  in  the  above  definitions. 

4.3.1.3  Design  and  Manufacturing  Control 

This  clause  covers  defects  in  design  and  manufac¬ 
turing  as  required  by  10  DSC  2403.  If  deemed 
necessary,  the  definitions  section  of  the  warranty  can 
define  design  and  manufacturing  requirements  as 
stipulated  in  DFARS  Subpart  46.7. 

Standard  Design  and  Manufacturing  Control.  The 
following  is  a  standard  clause  for  ensuring  conform¬ 
ance  to  design  and  manufacturing  requirements: 

The  contractor  warrants  that  line  items 
will  conform  to  all  design  and  manufac¬ 
turing  requirements  specifically  delineated 
in  this  contract  (or  reference  applicable 
.sections]  and  in  any  amendments  thereto. 


This  warranty  covers  line  items  OOIAA  Governmcm-iurnisncd  Property  E.xclu.'^ion.  Normal- 

through  (X)IAF  and  each  component  ly,  Govcrnmcnt-furni'>hcd  property,  equipment,  or 
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material  is  not  covered  in  the  same  way  as  contractor- 
furnished  equipment.  The  following  clause  limits  the 
contractor’s  liability  to  GFP  installation,  modifica¬ 
tions,  and  other  work: 

With  respect  to  Government-furnished 
property,  the  contractor’s  warranty  shall 
extend  only  to  its  proper  installation  so  as 
not  to  degrade  the  Government-furnished 
property  performance  unless  the  contrac¬ 
tor  performs  modifications  or  other  work 
on  such  property,  in  which  case  the  war¬ 
ranty  shall  extend  to  such  modification  or 
other  work. 

4.3.1.4  Defects  in  Materials  and 
Workmanship  Control 

This  clause  covers  defects  in  materials  and  workman¬ 
ship  as  required  by  lO  USC  2403. 

Standard  Defects  in  Materials  and  Workmanship. 
The  following  clause  restates  the  law: 

The  contractor  warrants  that  line  items 
provided  under  this  contract  are  free  from 
all  defects  in  materials  and  workmanship 
at  the  time  of  acceptance  (or  delivery)  [ap¬ 
plicable  specifications  or  contract  provi¬ 
sions  may  be  referenced). 

Note  that  this  clause  ties  defects  in  materials  and 
workmanship  to  the  item’s  condition  at  time  of 
delivery  or  acceptance;  that  is,  it  controls  latent 
defects.  If  a  defect  is  discovered  during  the  warran¬ 
ty  period,  a  dispute  might  arise  as  to  whether  the 
defect  did,  in  fact,  exist  at  the  time  of  delivery  or 
acceptance.  One  way  to  avoid  such  a  dispute  is  to 
not  use  the  phrase  “at  time  of  acceptance  or  delivery.” 
With  this  deletion,  all  failures  during  the  warranty 
period  are  covered,  but  the  coverage  has  much 
broader  implications  — including  costs.  (See  the 
discussion  in  Section  3. 2. 2. 2  regarding  a  potential 
conflict  with  a  reliability  requirement  as  part  of  the 
warranty.) 

Coverage  of  All  Defects,  Whether  at  Time  of  Deliv¬ 
ery  or  Not. 

The  contractor  warrants  iluii  line  items 
[CLINs]  provided  under  this  contract  are 
free  from  defects  m  materials  and 
workmanship  and  will  remain  free  from 

sueh  defects  for  a  period  ol _ , 

starting  from _ . 


Presumption  of  Defect  at  Time  of  Delivery.  To  reduce 
the  chances  for  disputes  without  broadening  the 
coverage  as  much  as  the  above  statement  does,  a 
statement  such  as  the  following  can  be  used  that 
places  the  burden  of  proof  on  the  contractor: 

It  is  presumed  that  all  defects  in  materials 
and  workmanship  that  occur  during  the 
prescribed  coverage  period  existed  at  the 
time  of  delivery  [or  acceptance],  unless  the 
contractor  can  present  to  the  Government 
clear  and  convincing  evidence  otherwise. 

Coverage  of  All  Removals,  Including  Items  That  Test 
Good.  Sometimes  removed  items  that  are  sent  back 
to  the  contractor  for  warranty  action  will  test  good 
at  the  contractor’s  facility.  One  way  to  place  all 
responsibility  on  the  contractor  is  to  include  all 
removals  as  part  of  the  warranty  coverage,  as  follows: 

Any  warranted  items  removed  from  the 
system  on  the  basis  of  a  malfunction  in¬ 
dication  in  accordance  with  applicable 
T.O.s  shall  be  considered  defective,  even 
though  tests  at  the  contractor’s  plant  reveal 
otherwise. 

4.3.1.5  Essential  Performance 
Requirements 

This  section  of  the  warranty  differentiates  10  USC 
2403  from  earlier  warranty  approaches.  It  is  primarily 
designed  to  ensure  that  the  deployed  system  performs 
as  specified. 

Delineated  Essential  Performance  Requirements.  The 
guidance  and  military  service  policy  statements  of 
DFARS  Subpart  46.7  generally  direct  that  only 
selected  requirements  be  included.  Thus,  use  of  a 
statement  of  the  form,  “the  contractor  guarantees 
that  all  performance  requirements  in  this  contract 
will  be  satisfied,”  is  not  advised.  A  more  satisfac¬ 
tory  approach  is  as  follows: 

The  contractor  guarantees  that,  for  the 
time  period  specified,  designated  line  items 
will  conform  to  the  essential  performance 
requirements,  which  are  delineated  as 
follows: 

Essential 
Performance 
Line  Itni^i  Requirement 

1-1  EPR-I 

1-2  EPR-2 


In  many  situations,  reliability  may  be  used  as  the  top- 
level  parameter  to  encompass  the  major  performance 
requirements.  Reliability  represents  the  capability  of 
the  system  to  perform  satisfactorily.  Thus,  in  a  global 
sense,  reliability  can  include  catastrophic  failure  (e.g., 
a  short  circuit  of  an  electronic  module)  as  well  as 
design  or  performance  failure  (e.g.,  inability  of  a 
radar  to  locate  or  track  a  target). 

The  parameter  frequently  chosen  to  measure  reliabili¬ 
ty  is  mean  time  between  failures  or  similar  measures 
such  as  mean  time  between  corrective  maintenance 
actions.  Sample  clauses  in  which  a  reliability-related 
parameter  is  used  as  the  essential  performance  re¬ 
quirement  are  presented  below. 

Mean  Time  Between  Corrective  Maintenance  Actions 
—  Individual  System.  The  follow  ing  provides  a  con¬ 
trol  on  MTBF  for  each  delivered  system  and  is  ap¬ 
plicable  for  small  buys  of  very  large  units: 

The  contractor  guarantees  that  each  XYZ 
system  will  maintain  a  mean  time  between 
corrective  maintenance  actions  of 

_ hours  for  the  period  specified 

in  paragraph _ 

MTBF  Control  of  Population.  For  smaller  units,  it 
is  usually  better  to  place  the  reliability  control  on 
the  population  of  units: 

The  contractor  guarantees  that  the  MTBF 
for  the  population  of  all  delivered  sy.stems 

will  be _ hours  when  measured  in 

accordance  with  the  procedures  delineated 
in  paragraph _ 

Missile  Storage  Failure  Rate.  For  a  missile,  a  storage 
failure  rate  may  be  useu  as  a  reliability  parameter: 

The  contractor  guarantees  that  the  average 
storage  failure  rate  of  the  XYZ  missile 

shall  be  no  greater  than  _ 

throughout  the  period  of  this  warranty. 

Other  reliability-related  measures  for  missiles  that 
have  been  used  include  availability,  alert  reliability, 
captive-carry  mean  time  between  failures,  storage 
reliability,  and  pro-launch  reliability.  Note  that  any 
essential  performance  requirement  may  vary  over 
time.  In  sescral  programs  where  MTBf  was  an  essen¬ 
tial  perlbrmancc  requirement,  reliability  growth  was 
incorporated.  Thus,  if  the  final  MTBf  of  a  system 
is  to  be  1(K)  Innirs  and  there  are  three  warranty 
measurement  peruxls,  it  may  be  reasonable  to  require 


a  75-hour  MTBF  for  the  first  warranty  measurement 
period,  90  hours  for  the  second  period,  and  100  hours 
for  the  final  period.  For  some  systems  a  degrada¬ 
tion  may  be  allowed,  such  as  for  missile  storage 
failure  rate  or  for  reliability  levels  of  mechanical 
systems. 

Engine  Performance  Parameters.  Engine  warranties 
provide  good  examples  of  essential  performance  re¬ 
quirements  not  specifically  related  to  reliability.  For 
example: 


There  have  been  instances  of  unclear  statements 
regarding  a  performance  requirement.  For  example: 


Just  what  “serviceable”  means  is  not  at  all  clear.  Such 
a  broad  requirement  can  lead  to  definition  problems 
and  possible  warranty  disputes  if  maintenance  prob¬ 
lems  with  the  system  occur  later.  Rather  than  use  the 
technical  orders  and  maintenance  manuals  as  the 
reference  (involving  hundreds,  if  not  thousands,  of 
pages),  some  specific  higher-level  parameters  should 
be  identified  for  warranty  coverage,  such  as  mean 
active  repair  time,  which  can  serve  as  a  surrogate  for 
“serviceability.” 

Failure  Threshold.  For  an  assurance  form  of  warranty 
in  which  the  contractor  is  liable  only  for  failures  that 
exceed  a  threshold,  a  typical  clause  is  as  follows: 


The  period  of  the  warranty  is  a  major  element.  War- 


The  contractor  warrants  that  the  perform¬ 
ance  of  each  engine  delivered,  for  the 
period  specified,  shall  not  be  less  than  95 
percent  of  the  intermediate  thrust  as  set 
forth  in  specification  ABC  and  shall  not 
exceed  104  percent  of  the  intermediate  fuel 
consumption  as  set  forth  in  specification 
DEF. 


Each  system  will  be  serviceable  in  accord¬ 
ance  with  the  procedures  specified  in  ap¬ 
plicable  technical  orders  and  maintenance 
manuals. 


A  threshold  number  of  _  valid 

warranty  failures  of  depot-repairable  parts 
is  established  during  the  specified  warranty 
period.  The  contractor  shall  be  liable  for 
the  repair/replacemcnt  costs  of  all  valid 
warranted  failures  that  exceed  this 
threshold  number  during  the  warranty 
period. 

4.3.1.6  Warranty  Duration 
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anty  cost,  incentives,  administrative  factors,  invest¬ 
ment  decisions,  risks,  and  other  factors  are  all  keyed 
to  the  duration.  The  duration  of  a  warranty  can  be 
expressed  in  many  ways,  including  the  following 
alternatives: 

•  Duration  applies  to  individual  items  versus  lots. 

•  Duration  starts  with  delivery  (or  acceptance)  ver¬ 
sus  installation  versus  some  other  event. 

•  Duration  is  in  terms  of  calendar  time,  operating 
time,  or  a  combination  (e.g.,  whichever  comes 
first). 

•  W'arranty  period  can  terminate  early  or  be  ex¬ 
tended,  depending  on  the  item’s  performance. 

Sample  clauses  follow. 

Calendar  Period  —  Population 

The  duration  of  this  warranty  shall  be  for 
24  months,  starting  with  acceptance  of  the 
first  item  delivered  under  this  contract. 

Calendar  Period  or  Operating  Hours  —  Population 

The  duration  of  this  warranty  shall  be  for 
24  months,  starting  with  delivery  and  ac¬ 
ceptance  of  the  first  aircraft  under  this 
contract,  or  20,000  total  aircraft  flying 
hours,  whichever  occurs  fust. 

Calendar  Period— Individual  Item 

Each  system  delivered  shall  be  under  war¬ 
ranty  for  a  period  of  24  months,  starting 
with  the  item’s  date  of  acceptance. 

Calendar  Period— Tied  to  Last  Delivery 

file  period  of  the  warranty  means  the 
period  of  time  running  from  the  date  of 
acceptance  of  the  first  system  delivered 
under  this  contract  until  12  months  after 
the  date  of  acceptance  of  the  last  system 
delivered  under  this  contract. 

Operating  Time— Unit  Basis,  Using  a  Run-Time 
Meter 

I  he  warranty  period  for  each  delivered 
end  item  shall  commence  upon  acceptance 
and  shall  continue  until  the  end  item  has 
accumulated  400  hours  of  operation.  The 
hours  of  operation  will  be  measured  by  a 
mn-time  meter,  which  records  operating 
time  when  power  is  applied. 


It  is  possible  to  exclude  run-time  accumulation  when 
the  unit  is  returned  to  the  contractor  for  repair,  but 
procedures  must  be  set  up  to  do  so  and  to  monitor 
the  recordkeeping. 

Multiple  Options  — For  Warranty  Termination 

The  warranty  period  shall  extend  from 
date  of  acceptance  by  the  Government  to 
whichever  of  the  following  first  occurs: 

(1)  One  year 

(2)  Accumulation  of  850  miles 

(3)  175  hours  of  operation 

(4)  300  rounds  fired 

Varying  Periods — Different  End  Date  for  Different 
Coverages 

The  contractor’s  obligations  under  this 
warranty  clause  apply  (1)  with  respect  to 
the  performance  guarantee,  only  to  defects 
discovered  within  6  months  after  accep¬ 
tance;  and  (2)  with  respect  to  the  design 
and  manufacture  and  materials  and 
workmanship  guaranties,  only  upon 
discovery  of  any  breach  of  warranty  within 
12  months  after  acceptance. 

Extension  of  Warranty  Period.  When  the  warranted 
item  is  a  major  weapon  system,  it  may  be  reasonable 
to  extend  the  warranty  period  if  a  warranty  breach 
causes  a  serious  disruption  of  service.  A  typical 
clause  of  this  type  for  a  ship  is  as  follows; 

The  guaranty  period  for  each  vessel  shall 
be  extended  by  the  time  during  which  such 
vessel  is  not  available  for  unrestricted  serv¬ 
ice  by  reason  of  any  defects  for  which  the 
contracting  office  shall  determine  the  con¬ 
tractor  to  be  responsible. 

Normally,  warranty  end  dates  for  small  units  should 
not  be  extended  in  such  a  manner,  because  of  the 
large  administrative  burden  this  will  impose  — 
especially  if  a  single  end  date  was  used  initially.  Con¬ 
trol  on  turnaround  time  of  units  returned  to  the  con¬ 
tractor  for  warranty  action  can  be  invoked  to  cover 
lost  use  time  for  smaller  items  (see  .Section  4. 3. 2.1). 

Clarity  is  important  in  specifying  duration.  The 
following  clause  can  be  interpreted  several  ways  and 
is  therefore  not  recommended: 

Tor  12  months  after  acceptance  b\  the 
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Government,  all  line  items  shall 


complex.  A  genera!  statement  used  to  indicate  a 
special  test  to  verify  conformance  is  as  follows; 


Does  the  12-month  period  start  svith  each  item?  The 
first  item?  The  last  item? 

Table  4-1  summari/es  \arious  options  related  to  war¬ 
ranty  duration,  using  operate  time  as  the  primary 
usage  parameter. 

4.3.1. 7  Conformance  Determination 

The  warranty  terms  and  conditions  should  be  clear 
regarding  how  conformance  to  the  stipulated  re- 
guirements  is  to  be  verified.  Many  warranties  that 
have  been  written  have  no  specific  clause  regarding 
conformance  determination,  particularly  with  respect 
to  defects  in  materials  and  workmanship  and  design 
and  manufacturing.  .Sometimes  reference  has  been 
made  to  applicable  technical  orders  or  maintenance 
manuals.  The  implication  of  not  having  a  specific 
verification  procedure  is  that  a  unit  returned  for  war¬ 
ranty  correction  is  presumed  to  be  defective.  If  the 
contractor  disagrees,  the  disputes  clause  of  the  con¬ 
tract  is  invoked,  do  minimize  potential  disputes,  it 
may  be  prudent  to  either  state  a  presumption  of 
failure  and  place  the  burden  of  proof  on  the  con¬ 
tractor,  or  specify  a  failure-verification  procedure. 
Examples  follow. 

Pn’sumption  of  failure 

It  i^  prcMimed  that  all  items  sent  back  for 
a  defect  in  materials  and  workmanship  or 
in  design  and  manufacture  are  covered  by 
this  wananiy,  unless  the  contractor  can 
present  clear  and  convincing  evidence  to 
the  Govcritment  otherwise. 

SpeLificd  lerificuiion  Jest  Procedure 

Units  returned  for  warranty  correction  arc 
presumed  to  be  defective,  unless  the  con- 
traelvtr  can  show  otherwise,  using  the  ap¬ 
plicable  test  procedures  specified  in  docu¬ 
ment  XYZ. 

Re/crcficc  to  Special  Test  with  Contractor  Witness 
Pnvilcees.  for  the  more  complex  performance  guar¬ 
antees  such  as  mean  lime  between  corrective  main¬ 
tenance  actions,  the  warranty  must  include  measure¬ 
ment  or  verification  procedures,  for  such  incentive 
forms  as  a  logistics  support  cost  guarantee  or  an 
availahilitv  gnamntee  in  which  special  test  procedures 
arc  required,  the  conformance  clause  can  be  quite 


During  the  period  specified  in  paragraph 

_ ,  the  Government  will  conduct 

an  operational  countdown  test  in  accord¬ 
ance  with  the  procedures  specified  in 
document  XYZ  in  order  to  verify  con¬ 
formance  to  the  stipulated  essential 
performance  requirements.  The  contrac¬ 
tor  may  witness  such  tests  at  no  additional 
cost  to  the  Government.  The  contractor 
shall  be  given  notice  in  adequate  time  to 
send  representatives  to  the  test  site. 

MTBF  Guarantee— Example  Using  a  Standard  Data 
Collection  System.  If  an  MTBF  guarantee  or  similar 
control  on  a  population  performance  measure  is  to 
be  used,  the  measurement  or  calculation  procedures 
must  be  stipulated: 

MTBF  will  be  calculated  every  six  months, 
starting _ .  The  MTBF  calcula¬ 

tion  formula  is 

total  flying  hours  over 
the  6-month  period 

total  number  of  valid 
warranty  failures  during 
the  6-momh  period 

The  XYZ  data  system  shall  be  used  to  ob¬ 
tain  the  flying  hour  data  for  the  popula¬ 
tion  of  the  ABC  aircraft.  All  units  repaired 
or  replaced  under  this  warranty  during  the 
measurement  period  shall  constitute  the 
denominator  of  the  above  equation. 

MTBF  Guarantee  — Special  Verification  Test.  Some¬ 
times  a  special  test  is  conducted  for  MTBF  or  some 
other  measure; 

A  verification  test  (VT)  shall  be  conducted 
jointly  by  the  Government  and  the  con¬ 
tractor  to  determine  conformance  to  the 
MTBF  guarantee  requirement.  1  he  test 
will  be  based  on  plan  ,XYZ,  agreed  to  by 
both  parties.  The  MTBF  formula  will  be 
total  cumulative  hours  on  the  units  in  the 
test  divided  by  the  number  of  observed 
unit  failures. 

4.3.1. 8  Exclusions 

Warranty  c.xclusions  are  necessary  to  ensure  eontrac- 
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TABLE  4-1 


WARRANTY  DURATION  ALTERNATIVES 


Warranty  Duration 


Fixed  Calendar  Period  for  All  Units  - 
All  units  are  warranted  for  a  fixed 
calendar  time  at  the  end  of  which  all 
units  go  off  warranty.  The  actual 
amount  of  warranty  coverage  for 
Individual  units  will  vary,  and  the 
user  must  transition  from  warranty  at 
a  single  time.  Contractor  failure 
and  risk  exposure  will  depend  on  the 
utilization  rate. 


Advantages  Disadvantages 


Simplest  to  Units  receive  varying  amounts  of  warranty 
administer.  coverage.  A  sudden  shift  from  contractor 

to  military  support  could  be  disruptive. 
If  units  are  not  operated,  value  will  not 
be  received  for  prepaid  warranty  expense 
unless  special  adjustment  provisions  are 
made. 


Fixed  Calendar  Period  for  Successive 
Production  Lots  -  The  warranty  on  all 
units  within  a  production  lot  expires 
at  a  fixed  time,  but  that  time  varies 
between  production  lots.  This 
approach  permits  an  essentially  uni¬ 
form  amount  of  coverage  for  each  unit 
but  results  in  a  situation  In  which 
some  field  units  are  under  warranty 
and  some  are  not.  This  may  be 
administratively  unacceptable,  but  it 
does  ease  any  transition  problems. 
Contractor  failure  and  risk  exposure 
will  depend  on  the  utilization  rate. 


Permits 
Incremental 
shift  In 
support . 

Units  receive 
more  nearly 
equal  warranty 
coverage. 


Confusion  may  occur  regarding  disposition 
of  a  failed  unit.  If  units  are  not  oper¬ 
ated,  value  will  not  be  received  for  pre¬ 
paid  warranty  expense  unless  special 
adjustment  provisions  are  made. 


Total  Operating  Hours  for  All  Units  - 
All  units  are  under  warranty  until  a 
total  operating-hour  level  is 
reached.  This  type  of  coverage 
reduces  uncertainty  In  pricing  the 
warranty  with  respect  to  failure 
exposure,  but  the  date  of  warranty 
termination  Is  open-ended.  Coverage 
on  Individual  units  will  vary,  and  a 
means  for  measuring  total  operate 
hours  must  be  established. 


Assures  that 
the  Government 
will  receive 
full  value  for 
warranty  cost. 


More  difficult  to  administer  than  fixed 
calendar  period.  Contractor  may  be 
liable  for  an  extended  period  If  opera¬ 
tional  usage  Is  far  below  expectation. 


Operate  Hour  or  Calendar  Time  for 
Individual  Units  -  The  warranty  on 
each  unit  expires  after  a  specific 
number  of  operate  hours  or  calendar 
time  Is  reached.  This  type  of  cover¬ 
age  Is  similar  to  the  12.000-mlle  or 
12-month  warranties  associated  with 
automobiles.  This  approach  provides 
uniform  coverage  and  the  most  Infor¬ 
mation  for  warranty  pricing,  but  It 
Is  admlnlst rat Ively  cumbersome  and 
might  be  appropriate  for  only  war¬ 
ranty  on  such  Items  as  large,  fixed 
ground  equipment. 


Provides  Requires  Individual-Item  operate-tlme 

contractor  measurement.  Administration  Is  most 

limit  on  time  complex.  Value  may  not  be  received  If 
liability.  time  expires:  however,  coupled  with  an 

operate-tlme  adjustment,  this  problem 
can  be  minimized. 


Total  Operate  Hour  or  Calendar-Time  Provides 
Coverage  for  All  Units  -  This  type  of  contractor 
coverage  provides  tor  a  single  end  limit  on  time 

time  and  limits  contractor  liability.  liability. 
l<hlle  time  to  transition  from  war¬ 
ranty  Is  not  completely  specified.  It 
is  more  predictable  than  just  total 
operate~hour  control. 


Administration  Is  complex.  Value  may 
not  be  received  If  time  expires;  however, 
coupled  with  an  operate-tlme  adjustment, 
this  problem  can  be  minimized.  Requires 
fleet  operate-tlme  measurement. 
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tor  liability  only  for  defects  or  failures  that  are  under 
or  should  be  under  contractor  control.  For  example, 
failure  of  a  complex  electronic  device  resulting  from 
its  falling  off  the  back  of  a  delivery  truck  should  not 
be  the  responsibility  of  the  contractor,  unless  the  con¬ 
tractor  was  also  responsible  for  the  delivery.  On  the 
other  hand,  there  is  a  danger  that  very  general  or 
ill-defined  exclusions  such  as  “not  used  in  the  man¬ 
ner  intended”  may  offer  an  escape  that  the  contrac¬ 
tor  may  seek  if  too  many  failures  occur. 

General  Exclusionary  Clause 

The  contractor  shall  not  be  liable  under 
the  terms  of  this  warranty  for  any  failures 
that  occur  as  a  result  of  [list  of  exclusions). 

Specific  exclusions  that  have  been  used  in  recent  war¬ 
ranties  include  failures  caused  by  the  following; 

•  Accidents 

•  Acts  of  God 

•  Combat  damage 

•  Fire,  submersion 

•  Foreign-object  damage 

•  Government  misuse,  mishandling,  repair,  or  in¬ 
stallation  not  in  accordance  with  prescribed 
procedures 

•  Nonapproved  storage,  crating,  or  packaging 

•  Sabotage,  vandalism 

Misuse  or  Mistreatment  Exclusion  —Tie-In  to  Exter¬ 
nal  Physical  Damage.  Excluding  failures  occurring 
as  a  result  of  misuse  or  mishandling  seems 
reasonable,  but  often  verification  that  such  events 
occurred  is  very  difficult  to  obtain.  One  way  this  has 
been  handled  is  as  follows: 

The  contractor  shall  not  be  obligated 
under  these  warranty  provisions  for: 

1.  Repair  of  external  physical  damage 
caused  by  accidental  or  willful  mistreat¬ 
ment  by  Government  personnel 

2.  Repair  of  internal  physical  damage  (not 
including  electrical  damage)  that,  in  the 
determination  of  the  Government,  has 
been  caused  by  accompanying  external 
physical  damage  due  to  mistreatment 

Third-Party  and  Consequential  Damages.  It  is  Gov¬ 
ernment  policy  to  exclude  the  contractor  from  liabili¬ 
ty  for  third-party  damage  and  consequential  damage; 

The  warranty  provisions  do  not  cover 


liability  for  loss,  damage,  or  injury  to  third 
parties,  or  consequential  damages. 

4.3.2  Contractor  Obligations 

This  part  of  the  warranty  contains  the  obligations 
of  the  contractor  to  implement  the  warranty.  The 
main  obligation  is  the  remedy  to  be  taken  in  the  event 
of  a  warranty  breach.  Generally,  there  are  other 
clauses  related  to  warranty  management,  data,  turn¬ 
around  time,  and  storage. 

4.3.2.1  Remedies 

As  indicated  in  the  DFARS  guidance,  the  three  basic 
remedies  are: 

•  Contractor  implements  a  corrective  action. 

•  Contractor  pays  costs  reasonably  incurred  by  the 
United  States  in  taking  necessary  corrective  action. 

•  There  is  an  equitable  reduction  in  contract  price. 

It  is  possible  that  two  or  even  all  three  of  these 
remedies  may  be  invoked  — generally  at  the  option 
of  the  Government. 

Correction  of  a  Defect  —  Contractor  Repair/ Replace. 
A  typical  clause  involving  contractor  repair  or 
replacement  of  a  defective  item  is  as  follows; 

In  the  event  a  defect  in  materials  or 
workmanship  occurs  as  stipulated  in 

paragraph _ _  the  contractor  shall 

repair  or  replace  such  parts  as  necessary 
to  restore  the  item  to  a  satisfactory  con¬ 
dition  [repair  test  verification  procedures 
may  be  referenced).  Each  such  corrective 

action  shall  be  performed  within _ 

days  of  receipt  of  the  defective  item  at  the 
contractor’s  facility. 

A  number  of  warranty  clauses  have  been  written  that 
use  the  word  “promptly”  to  control  the  turnaround 
time.  Use  of  such  a  vague  term  is  not  recommended. 

Average  Turnaround — Liquidated  Damage  /Issess- 
ment.  Instead  of  a  turnaround  on  each  defective  item, 
there  might  be  a  control  on  all  such  items  over  a 
specified  period,  i.e.,  an  average  turnaround; 

Turnaround  time  shall  be  defined  as  the 
time  from  receipt  of  a  defective  item  at  the 
contractor’s  facility  for  corrective  action 
to  the  time  the  corrected  item  is  ready  for 
shipment  or  storage.  The  average  turn¬ 
around  shall  be  measured  for  six-month 
periods  for  all  returned  units.  If  in  any 
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measurement  period  the  average  turn¬ 
around  time  exceeds _ days,  then 

liquidated  damages  shall  be  assessed  equal 
to  (the  number  of  units  returned  during 
the  period) X  (the  excess  in  average 
turnaround)  x($ _ ). 

Instead  of  a  monetary  liquidated  damage  assessment 
for  excess  turnaround  time,  there  have  been 
assessments  in  terms  of  additional  spare  units  or  a 
two-for-one  increase  in  the  length  of  the  warranty 
period. 

Correction  of  a  Defect  —  Government  Options.  The 
following  correction  clause  gives  the  Government  the 
option  of  using  any  of  the  standard  remedies; 

In  the  event  of  a  breach  of  the  contrac¬ 
tor’s  warranty  against  defects  in  materials 
and  workmanship  or  design  and  manufac¬ 
ture,  the  Government  may,  at  no  increase 
in  contract  price: 

1.  Require  the  contractor  to  repair  or 
replace  the  defective  or  nonconforming 
supplies. 

2.  Require  the  contractor  to  furnish  the 
materials  or  parts  and  installation  in¬ 
structions  required  to  successfully  ac¬ 
complish  the  correction. 

3.  Equitably  reduce  the  contract  price  if 
both  options  (1)  and  (2)  are  not  elected. 

The  equitable-price-adjustmeni  provision  can  be 
made  more  concrete.  For  example,  for  the  warranty 
on  the  alternate  fighter  engine,  if  the  Government 
elects  to  do  the  repair,  the  contract  price  is  reduced 
by  $25,000  for  each  engine  repaired  and  by  $10,000 
for  each  component  or  part,  with  a  cap  of  $25,000 
for  any  single  failure  event. 

Performance  Requirement  Breach  —  Redesign.  The 
failure  to  meet  a  performance  requirement  may  re¬ 
quire  a  redesign.  Because  such  a  liability  is  signifi¬ 
cant,  the  warranty  should  clearly  indicate  the 
requirements: 

In  the  event  of  a  breach  of  one  or  more 
of  the  essential  performance  requirements 

as  stipulated  in  paragraph _ ,  the 

contractor  will  determine  the  cause  of  the 
breach  and  develop  a  solution.  >f  the  solu¬ 
tion  involves  a  redesign  and  retrofit,  nor¬ 
mal  DoD-.STD-480  configuration  control 
procedures  will  apply.  All  costs  for  engi¬ 


neering  analysis,  redesign,  and  retrofit 
shall  be  borne  by  the  contractor. 

Maximum  Liability.  The  purpose  of  a  warranty  is 
not  to  put  the  contractor  out  of  business.  For  the 
more  risky  situations,  a  cap  on  liability  may  be  used: 

The  contractor’s  maximum  liability  under 
this  warranty  provision  shall  not  exceed 
$ _ 

MTBF  Guarantee.  The  MTBF  guarantee  often  re¬ 
quires  that  the  contractor  not  only  develop  a  fix  to 
the  low-reliability  problem,  but  also  provide  consign¬ 
ment  (loaner)  spares  in  the  interim; 

In  the  event  the  measured  MTBF  is  less 
that  the  guarantee  value,  the  contractor 
shall,  at  no  additional  cost  to  the  Govern¬ 
ment,  furnish  the  following: 

1.  Engineering  analysis  to  determine  the 
cause  of  the  nonconforming  MTBF 

2.  Corrective  engineering  design  changes 

3.  Modification  of  the  units,  spare  units, 
and  spare  parts  as  required 

4.  “Pipeline”  unit  spares  as  needed  by  the 
Government  on  a  consignment  (no¬ 
charge  loan)  basis,  but  no  greater  than 
that  provided  by  the  following  formula: 
[Formula  that  determines  amount  of 
consignment  spares  as  a  function  of  the 
MTBF  deficiency,  number  of  warranted 
units,  pipeline  time,  and  spares- 
sufficiency  level.] 

Generally,  there  is  a  limit  to  the  number  of  consign¬ 
ment  spares  that  may  have  to  be  provided.  This  form 
of  the  MTBF  guarantee  should  also  include  the  re¬ 
quirement  for  the  Government  to  return  the  consign¬ 
ment  spares  if  and  when  the  MTBF  improves. 

Logistics  Support  Cost  Guarantee— Correction  of 
Deficiencies.  A  generic  clause  for  a  remedy  applicable 
to  a  logistics  support  cost  guarantee  is  as  follows; 

In  the  event  the  measured  logistics  support 
cost  (MLSC)  fails  to  meet  the  prescribed 
target  (TLSC),  the  contractor  must  in¬ 
stitute  a  correction-of-deficiencies  (COD) 
course  of  action  that  will  bring  the 
logistics  cost  within  the  prescribed  target. 

Such  action  may  include  development  of 
engineering  change  proposals  (ECPs),  pro¬ 
vision  of  additional  logistics  assets,  or 
both.  The  contractor’s  proposed  course  of 
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action  must  be  submitted  to  the  Govern¬ 
ment  prior  to  implementation  for  review 
and  approval. 

A.3.2.2  Transportation 

Transportation  — Contractor  Pays.  A  number  of 
“standard”  or  “baseline”  warranty  clauses  suggest 
that  the  contractor  assume  transportation  costs.  For 
example: 

When  items  covered  by  this  warranty  are 
returned  to  the  contractor  pursuant  to  this 
warranty,  the  contractor  shall  pay  the 
transportation  costs  from  the  place  of 
delivery  specified  in  the  contract  to  the 
contractor’s  plant  and  return  to  said  place 
of  delivery 

Use  of  a  standard  place  of  delivery  removes  the 
uncertainty  of  the  liability  associated  with  widespread 
deployment  of  the  warranted  items.  Not  all  clauses 
specify  complete  contractor  transportation  liability. 
Another  approach  is  for  the  Government  to  pay  for 
shipping  to  the  contractor  and  the  contractor  to  pay 
for  return  shipping. 

4.3.2.3  Warranty  Data  and  Reports 

Data  on  Correction.  The  contract  usually  imposes 
warranty  data  requirements  to  implement  certain 
elements  of  the  warranty  such  as  turnaround  time, 
to  assess  the  effectiveness  of  the  warranty,  and  to 
maintain  appropriate  inventory  and  configuration 
control: 

The  contractor  shall  prepare  and  furnish 
to  the  Government  data  and  reports  ap¬ 
plicable  to  any  correction  required  under 
•the  clause.  (Reference  applicable  DlDs.] 

For  the  more  extensive  forms  of  incentive  warranty, 
the  Government  may  want  the  contractor  to  provide 
an  assessment  of  the  warranty  effectiveness  — perhaps 
through  an  annual  report  or  a  report  due  at  the  end 
of  the  warranty. 

4.3.2.4  Warranty  Marking 

To  ensure  that  the  warranty  coverage  is  not  lost,  the 
contractor  should  be  required  to  mark  the  units  prop¬ 
erly.  For  example: 

The  contractor  shall  apply  a  permanent 
warranty  notification  stamping  or  mark¬ 


ing  on  each  warranted  end  item  in  accord¬ 
ance  with  MIL- STD-130  and,  when  ap¬ 
propriate,  mark  each  container  in  accord¬ 
ance  with  MIL-STD-129. 

Such  information  as  expiration  date,  brief  process¬ 
ing  instructions,  and  shipping  destination  may  be 
specified. 

4.3.2.5  Warranty  Seals 

If  the  warranty  is  voided  because  the  Government 
attempts  repair,  a  clause  requiring  that  suitable  seals 
be  installed  is  advisable: 

The  contractor  shall  design  and  install 
seals  on  the  unit  so  as  to  preclude 
unauthorized  repairs  or  tampering.  The 
contractor  must  adequately  demonstrate 
that  inadvertent  seal  breakage  is  unlikely. 

The  design  of  such  seals  must  be  approved 
by  the  Government. 

Inadvertent  seal  breakage  has  caused  some  dif¬ 
ficulties  in  several  programs.  Seal  breakage  by  itself 
may  not  be  an  exclusionary  cause. 

4.3.2.6  Installation  of  Warranty  ECPs 

The  contractor  may  elect  to  develop  and  implement 
an  engineering  change  proposal  (ECP)  to  reduce 
future  failures.  If  a  Class  1  ECP  is  approved,  the  con¬ 
tractor  is  normally  required  to  install  such  ECPs  in 
all  units  returned  for  warranty  correction: 

The  contractor  shall  install  all  approved 
Class  I  warranty  ECPs  in  units  shipped  to 
the  contractor  during  the  warranty  period. 

The  terms  of  the  warranty  may  also  make  the  con¬ 
tractor  liable  for  supplying  modification  kits  for  all 
warranted  units  that  have  not  been  updated  to  the 
latest  configuration  as  of  the  warranty  end  date.  This 
is  typical  of  an  RIW. 

4.3.2.7  Technical  Manuals 

Warranty  provisions  applicable  to  using  activities 
should  be  included  in  relevant  technical  manuals: 

The  contractor  shall  include  those  warran¬ 
ty  provisions  applicable  to  using  activities 
in  all  pertinent  technical  manuals  under 
this  contract. 
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.3.3  Government  Obligations 

or  the  warranty  to  be  implemented  efficiently  and 
airly,  the  Government  may  have  certain  obligations 
1  such  areas  as  administration,  testing,  notification, 
lipping,  data,  maintenance,  and  ECP  approval, 
hese  areas  are  discussed  in  the  following 
ibsections. 

.3.3.1  Warranty  Administration 

he  Government,  in  its  own  interest,  should  establish 
n  effective  organization  and  a  set  of  procedures  for 
dministering  the  warranty  (see  Chapter  Six).  No 
latter  how  carefully  the  warranty  is  constructed, 
lere  is  always  the  potential  for  disagreement  on 
overage,  failure  definition,  corrective-action  rc- 
luirements,  or  other  areas. 

'he  following  specific  clauses  are  related  to  overall 
dministrative  and  contractual  matters. 

Cancellation  of  Coverage 

The  Government  has  the  option  of  cancel¬ 
ing  the  warranty  coverage  on  any  system 
prior  to  delivery  and  acceptance,  and 
receiving  an  equitable  adjustment.  , 

Evidence  for  Harranty  Adjiistnient  Claiin 

The  Government  will  take  all  reasonable 
steps  to  preserve  adequate  evidence 
substantiating  its  warranty  equitable  ad¬ 
justment  claim  for  [state  rcason(s)  for 
claim]. 

Government- Directed  Corrective  Action.  If  there  is 
disagreement  as  to  whether  a  warranty  breach  has 
occurred,  the  Government  will  generally  be  obligated 
to  direct  the  contractor  as  to  the  disposition  of  the 
item; 

Notwithstanding  disagreement  as  to  the 
existence  of  a  dcliciency,  the  contractor 
shall  implement  llie  corrective  action 
directed  by  the  contracting  officer.  If  it  is 
determined  at  a  later  date  that  no  defi¬ 
ciency  existed,  the  contract  price  will  be 
equitably  adjusted. 

4.3.3.2  Testing  and  Verification 

The  Government  may  obligate  itself  to  perfortn  cer¬ 
tain  field  tests  and  verification  procedures  so  as  to 


ensure  that  the  item  is  in  fact  defective  and  that 
causes  for  a  warranty  exclusion  are  not  evident. 

Testing  — Special  Performance  Test 

The  Government  will  perform  product 
verification  tests  at  [test  site]  as  described 
in  paragraphs  A  and  B  as  a  means  of  veri¬ 
fying  that  the  items  meet  the  performance 
requirements  stated  in  the  contract. 

Testing  —  Field  Failure  Verification 

The  Government  shall,  to  the  extent  prac¬ 
ticable,  verify  that  the  warranted  item  has 
failed,  using  appropriate  procedures  and 
test  equipment  [specific  procedures/equip¬ 
ment  may  be  referenced). 

Verification  of  No  Tampering 

The  Government  shall  verify  at  authorized 
maintenance  facilities  that  tampering  or 
unauthorized  maintenance  has  not 
occurred. 

4.3.3.3  Notification 

A  typical  statement  of  the  Government’s  obligation 
to  notify  the  contractor  is  as  follows: 

The  contractor  shall  be  notified  in  writing 
of  any  warranty  breach  within 
days  after  discovery  of  the  breach. 

In  many  cases,  this  is  followed  by  a  statement  that 
the  contractor  is  not  relieved  of  the  warranty  obliga¬ 
tion  if  timely  notice  is  not  provided. 

4.3.3.4  Shipping 

To  minimize  damages  during  transportation,  a  clause 
similar  to  the  following  may  be  included: 

All  shipping  containers  will  be  provided 
by  the  Government  and  will  meet  the  pro¬ 
tection  requirements  of  container 
specification  .\YZ. 

No  Batch  Shipments.  If  a  turnaround  time  require¬ 
ment  is  imposed  on  the  contractor,  the  Government 
may  be  obligated  not  to  batch-ship  failed  items. 

The  (iovernment  shall  promptly  ship  each 
nonconforming  item  to  the  contractor  ;;nd 
not  batch  shipments. 


4.3.3.5  Data 

Data  available  lo  the  Ckneriimciii  iiia>  help  tbe  con¬ 
tractor  pert'orin  failure  analysis  aiici  repair.  The 
Government  may  he  obligated  to  provide  such  data 
with  a  clause  similar  to  the  following; 

The  Government  w  ill  make  available  to  the 
contractor,  in  a  timely  manner,  all  data 
relating  to  the  defective  supplies,  including 
[data  report  references!. 

4.3.3.6  Maintenance 

To  protect  itself  and  the  contractor,  the  Government 
may  obligate  itself  to  use  properly  trained 
maintenance  personnel  and  procedures; 

The  Government  shall  ensure  that  its  per- 
.sonnel  or  designated  representatives  are 
properly  trained  and  will  perform 
maintenance  on  the  system  in  accordance 
with  the  most  recent  technical  orders, 

4.3.3.7  ECP  Approval 

If  the  contractor  submits  a  no-cost  ECP  to  correct 
a  problem  that  is  causing  a  warranty  breach,  the 
Government  should  expedite  processing,  especially 
if  the  item  is  still  in  production.  The  following  clause 
indicates  such  intent; 

In  recognition  of  the  high  contractor 
motivation  for  total  cost  control  effected 
through  these  warranty  provisions,  the 
Government  agrees  that  all  no-cost  ECPs 
submitted  in  accordance  with  MIL-STD- 
480  to  improve  reliability  and  main¬ 
tainability  for  the  units  will  receive  special, 
expeditious  processing.  Notwithstanding 
this  special  processing,  any  such  ECP  shall 
be  formally  incorporated  in  the  contract 

by  the  Government _ days  after 

receipt  by  the  PCO,  unless  the  contractor 
has  received  written  notification  ol  its 
nonapproval  from  the  Government  priv>r 
to  that  date. 

4.4  SPECIFIC  WARRANTY  FORMS 

The  following  subsections  suinniaii/c  wurrantv  forms 
applicable  to  vaiunis  svsiem  ehisscs.  1  he  summaries 
are  based  im  system  characiei  isiics  as  well  as  studies 
of  sample  warranties  pioeuicd  both  before  and  after 
passage  vtf  10  l  'S(  240,1. 


4.4.1  Avionics  and  “Black  Boxes” 

Typically,  avionics  and  black-box  uii'ts  arc  transport¬ 
able,  self-contained,  and  capable  of  being  clearly 
marked.  Therefore,  they  are  amenable  to  warranties 
involving  contractor  repair.  If  organic  depot  capabili¬ 
ty  already  exists,  the  bill-back  procedure  may  be  most 
appropriate  for  an  assurance  warranty  form.  Despite 
advances  in  built-in  test  equipment,  a  number  of 
removals  from  aircraft  that  are  verified  at  the  base 
still  test  good  at  the  depot.  Therefore,  the  problem 
of  unverified  failures  (test  goods)  must  be  addressed. 
Typically,  for  a  contractor  repair  situation,  the  repair 
level  is  established  to  be  the  line  replaceable  unit 
(LRU)  or  weapon  replaceable  assembly  (WRA),  but 
module  or  shop  replaceable  assembly  (SRU)-level 
warranties  have  also  been  used. 

4.4.2  Fixed  Ground  Systems 

For  large  ground  installations  such  as  a  command, 
control,  and  communications  (C')  system,  the  war¬ 
ranty  approach  of  a  logistics  support  cost  guarantee 
has  merit.  Collecting  the  necessary  data  to  imple¬ 
ment  such  an  approach  is  much  easier  than  doing 
so  for  widely  dispersed  smaller  items.  The  system 
must  be  supplied  by  a  single  prime  contractor.  If  there 
are  a  number  of  suppliers  and  the  using  activity  has 
its  own  maintenance  capability,  bill-back  under  a 
standard  assurance  warranty  form  may  be  sufficient. 
If  the  system  is  used  continuously,  some  form  of 
availability  guarantee  may  be  applicable. 

4.4.3  Vehicular  Systems 

Many  of  the  vehicles  purchased  by  the  military  serv¬ 
ices  use  forms  of  commercial  warranties.  If  the  mil¬ 
itary  has  maintenance  capability.  Government  main¬ 
tenance  with  bill-back  is  preferred.  For  a  new  unit 
on  a  current  design,  a  special  warranty  may  be  de¬ 
veloped— e.g.,  RIW  or  MTBFG  for  a  new  engine 
module,  and  “standard"  bill-back  warranty  for  the 
rest  of  the  vehicle,  lor  noncommercial  types  of 
vehicles,  the  Army  has  used  the  cxpected-failurc  con¬ 
cept  (threshold  failure  number). 

4.4.4  Ships  and  Ship  Systems 

Ship  warranties  traditionally  start  at  the  time  of 
preliminary  acceptance  and  last  during  the  sea  trial 
period,  typicallv  six  tit  mne  montb.s.  I  or  such  trials, 
which  include  final  contract  itial  atid  post- 
shakedown  availabiliiv,  the  ship  is  Inlh  ci)itippcd  and 
armed  atid  is  opetatevi  bv  N.tw  pctsonncl,  witlicoti- 
tractor  t cpt  i, 'Cin .n  ion  ,is  .ipprovcd  bv  the 
Governmctit. 
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Defects  that  are  found  are  corrected  by  the  contrac¬ 
tor  within  the  provisions  of  the  incentive  price  con¬ 
tract  typically  used  for  ship  procurement.  Final  ac¬ 
ceptance  by  the  Government  is  regarded  as 
conclusi\e. 

Ship  svstems  are  somewhat  unique,  in  that  they  may 
be  “bolted  ir)  the  ship,"  and  repair  capability  varies 
with  ship  si/e.  Since  repair  capability  can  vary,  a  war¬ 
ranty  that  allows  for  the  Government  to  select  repair 
options  may  be  prudent.  Thus,  failures  of  a  war¬ 
ranted  system  on  an  aircraft  carrier  may  be  repaired 
b\  Na\  y  personnel,  while  similar  failures  on  a  smaller 
vessel  may  be  transported  back  to  the  contractor  for 
warranty  action. 

4.4.5  Missile  Systems 

Warranties  on  missile  systems  generally  depend  on 
the  conduct  of  a  number  of  tests  to  verify  that 
established  perlormance  parameters  are  satisfied.  In 
most  cases,  the  parameters  are  related  to  reliability 


or  availability,  such  as  storage  failure  rate,  ground 
check-out  reliability,  captive-carry  MTBF,  launch 
success  rate,  and  operational  availability.  Often  data 
from  a  number  of  different  types  of  tests  and  opera¬ 
tions  are  combined.  For  example,  for  the  air-launched 
cruise  missile,  data  from  prelaunch  tests,  operational 
test  launches,  joint  test  assembly  launches,  random 
testing  of  stored  unit,s,  and  operational  readiness  tests 
were  all  used  to  implement  the  availability  guarantee 
provisions  of  that  contract. 

4.4.6  Satellite  Systems 

Warranties  on  satellite  systems  typically  include 
guaranteed  performance  measures  with  positive  and 
negative  incentives.  Thus,  the  number  of  available 
communication  channels  on  a  year-to-year  basis  may 
be  guaranteed  over  the  expected  life  of  the  satellite. 
If  more  channels  are  available  than  guaranteed,  the 
contractor  receives  a  positive  incentive  or  award-fee 
payment.  If  fewer  channels  are  available  than  guar¬ 
anteed,  a  penalty  or  negative-incentive  features  are 
invoked. 


Chapter  Five 

WARRANTY  DEVELOPMENT 


This  cliapicr  provides  guidance  to  the  program 
manager  in  developing  and  structuring  an  effective 
warranty  during  the  acquisition  phases.  The  chapter 
first  rev  ievvs  warranty-related  activ  ities  from  a  system 
lifc-eyele  perspective  as  well  as  a  number  of  key  war¬ 
ranty  planning  and  development  activities  that 
should  be  ticcomplished  early  in  the  system’s  life 
cycle.  Specific  recommendations  are  then  provided 
for  warranty  planning  and  development  during  the 
Concept  bsploration,  Dcmonstration/Validation, 
and  I  ull-Scale  Development  phases  of  the  acquisi¬ 
tion  cvcle.  including  studies,  requirements,  RFP 
development,  proposal  evaluation,  and  final  negotia¬ 
tions.  Note  that  for  very  simple  forms  of  assurance 
wiin  atitv,  tiot  all  acliv  ities  described  in  this  chapter 
mav  be  teviuired. 

5.1  WARRANTY  AND  SYSTEM  LIFE  CYCLE 

This  section  prov  ides  ;i  general  overview  of  warranty- 
rehiied  activities  from  a  system  life-cycle  perspective. 
In  dc' eloping  an  effective  warranty,  the  program 
manager  needs  to  plan  for  the  completion  of  these 
activities,  f  lits  section  also  addresses  warranty  im¬ 
pact  ^  .Ml  the  actiuisition  strategy  and  procurement 
plan,  the  sv  acm  specification,  and  the  program  of¬ 
fice  oigani.aii  a'ii  as  key  planning  factors  for  thepro- 
:ratn  ;iian.i:'e'  '  i  .onsidei  early  in  the  system's  life 
cvslc.  (  I'litia^ior  tasks  are  also  considered. 

5.1.1  Life-Cycle  Overview 

!  ieine  '  1  ^howsllow  warranty-related  acliv  ities  in- 
'ct  tasc  w  nil  ilic  svsiem  life  cycle.  These  activities  are 
simimaii/cd  b\  plnisc  as  follows: 

•  (  iiih  i  i'i  I  \i'>l(>i(iii(iti  -  Icchniccil  and  support  con¬ 
cept  oiklws  aic  pctfottiicvl  for  idenlifving  char- 
actci  isti^s  to  stinsitlcr  for  waiaamty. 


•  Deinonsrralion /Validation— The  e.vpeeted  warran¬ 
ty  provisions  arc  developed  as  system  requirements 
to  be  addressed  in  Full-Scale  Development. 

•  Full-Scale  Development  —The  warranty  provisions 
arc  updated  to  reflect  better  estimates  of  system 
R&M,  support  parameters,  and  costs,  and  are  in¬ 
cluded  in  the  production  RFP. 

•  Production  —  /^  scries  of  tasks  is  developed  to  im¬ 
plement,  enforce,  and  manage  the  warranty 
provisions. 

•  Operation  and  Support— The  warranty  provisions 
are  administered. 

Activities  in  the  Concept  Exploration,  Demonstra¬ 
tion/Validation,  and  Full-Scale  Development  phases 
are  discussed  in  Sections  5.2  through  5.4.  respectively; 
activities  in  the  Production  and  Operation  and  Sup¬ 
port  phases  concerned  with  warranty  implementa¬ 
tion  and  administration  arc  discussed  in  Chapter  Six. 

5.1.2  Acquisition  Strategy  and 
Procurement  Plan 

To  obtain  maximum  effectiveness  from  the  warran¬ 
ty  concept,  it  is  important  that  the  concept  be  con¬ 
sidered  early  in  the  system's  life  cycle,  because  deci¬ 
sions  on  the  warranty  approach  can  affect  equipment 
configuration  aivi  design  as  well  as  the  planning 
needed  to  mainte.n  and  support  the  warranted  item. 

The  RFP  for  Dcmonstration/Validation  may  include 
sample  warrant v  p'^ov  isions  that  notify  the  contrac¬ 
tor  of  the  wtirr.ini  v  ,iei  iVatnanee  requirements  be¬ 
ing  considered  lot  the  p.oduetion  system.  The  sam¬ 
ple  warranty  prov  isions  should  be  qualitative  descrip¬ 
tions  of  the  wanantv  eovenige  desired.  .Vettial  war¬ 
ranty  requitements  ^hould  be  defined  only  after 
system  pet  lot  iitatiee  espei  ienee  is  accumulated  and 
evaluated  from  aitalyves  and  tests  |ierIormed  during 
Demonst tat ivm  \alidalioii 
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The  program  manager  may  decide  to  include  a  de¬ 
tailed  warranty  requirement  in  the  RFP  for  Full-Scale 
Development  (FSD)  to  indicate  the  warranty  coverage 
expected  for  production  units.  The  program  manager 
would  develop  the  warranty  requirements  from  the 
system  performance  characteristics  determined  dur¬ 
ing  Demonstration/Validation  as  well  as  further 
engineering  studies  and  cost-benefit  analyses.  In  ad¬ 
dition,  the  program  manager  may  decide  to  have  thr 
FSD  contractor  propose  alternative  forms  of  war 
ranty  that  would  be  more  advantageous  to  the 
Government. 

If  the  FSD  contractor  is  expected  to  provide  produc¬ 
tion  units  later,  the  program  manager  ma>  decide  to 
include  the  warranty  provisions  in  the  FSD  contract, 
with  the  options  for  production  already  priced.  This 
strategy,  which  was  used  for  the  F-16  FSD  contract, 
provides  competition  for  warranty  pricing.  It  is  viable 


if  a  single  production  source  is  expected  (the  FSD 
contractor)  and  if  warranty  terms  and  conditions  and 
pricing  can  be  developed  at  the  early  date.  The 
Government  would  have  the  right  to  change  the  war¬ 
ranty  provisions  and  negotiate  price  changes  as  the 
system  matures  and  opportunities  for  a  more  cost- 
effective  warranty  arise. 

Table  5-1  presents  a  general  sequence  of  steps  for 
developing  a  warranty  approach,  starting  early  in  the 
system’s  lite  cycle.  Those  steps  which  are  applicable 
to  the  procurement  should  be  included  as  part  of  the 
acquisition  strategy  for  the  weapon  system. 

5.1.3  System  Specification 

A  key  element  in  the  development  of  an  effective  war¬ 
ranty  is  the  system  specification,  which  defines  the 
set  of  system  requirements.  It  is  generally  developed 
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TABLE  5-1 

WARRANTY  DEVELOPMENT  STRATEGY 

1.  Perform  studies  to  identify 
essential  performance  charac¬ 
teristics  to  consider  for 
warranty  and  identify  candi¬ 
date  approaches. 

2.  Develop  criteria  and  models 
and  collect  applicable  data 
to  perform  evaluations  to 
decide  between  assurance  and 
incentive  types  of  warranty. 

3.  In  conjunction  with  technical, 
user,  logistics,  and  contrac¬ 
tual  personnel,  develop  candi¬ 
date  approaches  and  assess 
the  feasibility  of  candidate 
approaches,  including  consid¬ 
eration  of  warranty  implemen¬ 
tation  and  administration. 

^  r 

4.  Develop  preliminary  clauses 
or  draft  provisions  for 
Demons t ra t 1 on/Val Ida t ion  RFP, 
or  provide  "trial  balloons" 
to  potential  contractors  to 
obtain  industry  comments. 

5.  Issue  an  FSD  RFP  with 
"expected"  warranty  provisions 
for  the  production  contract, 
or  have  contractor  propose 
alternative  forms  of  warranty 
to  the  Government. 

6.  Finalize  warranty  terms  and 
conditions  for  the  production 
RFP. 

7.  Develop  a  warranty  selection 
strategy  and  decision  model. 


8.  Issue  an  RFP  with  a  warranty 
option. 


prior  to  completion  of  the  Demonstration/Valida¬ 
tion  phase.  The  requirements  in  the  system  specifica¬ 
tion  (Type  A  specification)  are  translated  to  develop¬ 
ment  specifications  (Type  B),  generally  before  or  at 
the  beginning  of  FSD.  Product,  process,  and  material 
specifications  (Types  C,  D,  and  E,  respectively)  are 
applicable  to  the  production  equipment.  Require¬ 
ments  in  the  system  specification  can  be  in  terms  of 
design  details  or  performance,  or,  as  is  most  likely, 
a  combination  of  the  two.  Performance  requirements 
are  preferred,  to  interest  the  largest  segment  of  in¬ 
dustry  for  competitive  bidding.  Performance  require¬ 
ments  also  allow  greater  fle.xibility  in  establishing 
warranty  requirements.  If  the  specification  establishes 
detail  design  requirements,  there  is  potential  for 
future  dispute  if  the  design  does  not  yield  the  required 
performance,  because  the  contractor  can  claim  that 
the  design  was  imposed. 

General  DoD  policy^  has  stated  that  warranty  should 
not  apply  to  goals  or  objectives.  In  addition, 
qualitative  statements  cannot  be  meaningfully  used 
without  a  potential  for  dispute.  Thus,  a  requirement 
such  as,  “the  XYZ  system  shall  have  high  reliability 
when  used  in  the  manner  intended,"  must  be 
translated  to  a  numerical  reliability  requirement  that 
IS  unambiguous  and  can  be  measured  to  determine 
conformance.  Although  such  a  translation  can  be  ac¬ 
complished  any  time  before  the  production  RFP  is 
issued,  it  is  much  more  effective  if  the  specific  re¬ 
quirement  is  imposed  as  early  in  the  program  as 
possible.  In  that  way,  the  contractor  community 
knows  what  is  expected  and  knows  that  such  a  re¬ 
quirement  may  become  a  warranty  performance  re¬ 
quirement.  The  prudent  contractor  will  then  plan  the 
program  in  such  a  way  that  the  future  warranty  com¬ 
mitment  can  provide  a  competitive  edge  and  possibly 
be  a  profit-maker.  Specific  recommendations  for  in¬ 
cluding  requirements  in  the  specification,  giving  con¬ 
sideration  to  warranty  development,  arc  as  follows; 

•  Requirements  in  the  system  specification  and  flow- 
down  specifications  must  be  quantitative. 

•  For  requirements  to  be  directly  used  for  warranty 
coverage,  they  must  clearly  refer  to  the  operational 
environment  or  special  test  conditions. 

•  Methods  for  measuring  conformance  to  require¬ 
ments  must  exist  or  be  amenable  to  development. 

•  Only  a  small  subset  of  specification  requirements 
should  be  selected  for  warranty  coserage. 

•  Flighcr-le\el,  mission  related  requirements  are 
generally  preferred  K'  sublevel  requirements  for 
warranty  specification  (e.g.,  sirecd  instead  of 
engine  and  air  flow  parameters,  system  MTBL  in¬ 
stead  of  unit  M  fBl  s). 


5-3 


5.1.4  Program  Office  Organization 

It  is  important  that  the  program  or  system  mtutager 
plan  and  coordinate  a  warranty  application  early  in 
the  system  life  cycle.  The  selected  warranty  approach 
can  affect  equipment  configuration  and  design  as 
well  as  the  planning  needed  to  maintain  and  support 
the  warranted  item. 

The  program  office  represents  the  first  logical  coor¬ 
dination  point  for  ensuring  that  the  warranty  is 
developed  and  implemented  effectively.  Program, 
engineering,  logistics,  budget,  and  contract  person¬ 
nel  need  to  know  the  warranty  application  at  hand 
and  the  areas  of  risk  where  inconsistency  between 
the  warranty  and  program  requirements  could  void 
the  warranty  requirements.  For  e.xample.  Government 
decisions  during  the  functional  configuration  audit 
srocess  could  affect  either  warranty  performance  re- 
tjuirements  in  the  operational  field  env  ironment  or 
the  contractor’s  liability  for  engineering  redesign  as 
a  remedy  in  ensuring  essential  performance. 

Functional  interfaces  between  program  office,  user, 
and  supporting  activities  are  also  important  in  en¬ 
suring  that  the  ma.ximum  benefit  from  a  warranty 
application  is  received.  These  interfaces  identify  the 
multiple  features  of  a  warranty  application,  including 
the  following; 

•  Warranted  items,  coverage,  and  duration 

•  Maintenance  and  handlitig  procedures  for  war- 
lanted  equipment 

•  Transportation  management 

•  Inventory  management 

•  Communication  of  warranty  claims 

•  Defense  Contract  Administration  Serv  ices  (DC.AS) 
responsibilities 

•  Configuration  management 

•  Funding 

•  Warranty  data  reporting 

•  Special  training  for  warranty  implementation 

warranty  implementation  plan  (discussed  in 
Chapter  Six)  is  the  program  manager’s  vehicle  for 
describing  these  features  of  a  warraiitv  application, 
identifying  organi/ational  responsibilities,  and 
establishing  procedures  and  interfaces  required  for 
successful  implementation  and  management  ot  the 
warranty. 

The  program  manager  can  receive  assistance  Irom 
service  and  DoD  activities  in  planning  ami  dcvelojv 
ng  a  warranty  application.  1  he  Prcvluct  IVrtormanee 
Agreement  Center  (FM’.XC)  ;it  Wrighi-Fattcrson  An 


force  Base  serves  DoD  programs  with  available  war- 
rantv  data  bases,  including  standard  clauses  and  deci¬ 
sion  and  cost  analytical  modeling  techniques  and 
procedures.  I  hc  program  manager  can  query  PPAC 
for  the  current  serv  ice  and  command  activities  pro¬ 
viding  the  most  recent  policy  and  guidance  on  war¬ 
ranty  implementation  and  management. 

5.1.5  Contractor  Risk  Considerations 

For  many  new  procurements,  there  are  significant 
technical,  operational,  schedule,  and  financial 
challenges.  Warranty  is  sometimes  considered  as  one 
effective  means  of  shifting  part  of  the  development 
and  acquisition  risks  to  the  contractor.  However,  if 
consideration  is  not  given  to  the  risks  the  contrac¬ 
tor  faces  in  undertaking  a  warranty,  the  effectiveness 
of  the  warranty  is  threatened.  Warranty  price  will  in¬ 
crease  as  the  perceived  risk  increases.  If,  during  the 
warranty  period,  the  contractor  is  faced  with  extraor- 
dinaiily  large  losses,  the  viability  of  the  program  may 
be  threatened.  The  “bet  your  company”  approach  is 
generally  not  advocated.  Table  5-2  lists  a  number  of 
contractor  risk  factors  and  approaches  to  reducing 
their  effect  or  eliminating  them. 


5.2  CONCEPT  EXPLORATION  PHASE 

The  program  manager  evaluates  and  selects  alter¬ 
native  system  development  concepts  for  meeting  the 
stated  mission  need.  The  concepts  .should  address  the 
functional  and  performance  characteristics  necessary 
to  meet  the  mission  need,  as  well  as  the  necessary 
intcrlticing  capabilities,  and  should  be  accompanied 
b>  preliminary  lii'e-cycle-cost  estimates  and  logistics 
supportability  plans.  Table  5-3  lists  major  acquisi¬ 
tion  activities  in  this  phase  and  identifies  areas  of 
interface  with  the  development  and  implementation 
of  warranty  application. 

.Although  the  system  is  treated  in  very  general  terms 
in  this  phase,  background  studies  may  be  conducted 
in  terms  of  reliable  system  performance  and  the  ex¬ 
pected  hfe-cvcle  cost.  Warranty  or  other  control 
methods  (e.g.,  .ivvaid  fee,  pci  formance  incentives) 
max  be  eoii'-idcred  as  pttrt  ol  the  studies  as  a  means 
of  achieving  stated  goals  for  reliable  performance 
piirsuani  to  10  I  SG  2403  and  of  maintaining  costs 
Within  resource  limittitions.  The  Concept  Eixplora- 
tion  phase  ends  with  the  development  of  a  system 
coiisepi  p.ijvei.  which  max  state  the  initial  re- 
ijiiiremcms  loi  using  warrantv  control  techniques. 
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TABLE  5-2 

1  CONTRACTOR  RISK  FACTORS  AND  RISK -REDUCTION  APPROACHES 

Risk  Factor 

Risk-Reduction  Approach 

Late  Notification  of 

Intent  to  Use  Warranty 

The  contractor  should  be  aware  of  the  intent  to  use  warranty 
as  early  as  possible  during  engineering  development  so  that 
there  will  be  maximum  oppotunity  for  design  optimization. 

Detailed  Government  Spec¬ 
ification  of  Item  Design 

The  use  of  functional  specifications  should  be  maximized  to 
allow  for  design  flexibility. 

Application  of  Incentive 
Warranties  to  Advanced 
Technology 

Incentive  warranties  may  not  be  appropriate  for  completely 
revolutionary  design.  When  applied  to  new  technology,  the 
program  funding  and  schedule  should  allow  for  adequate 
reliability  test  effort.  A  cost-sharing  warranty  agreement 
could  be  considered. 

Reliability-Prediction 

Uncertainty 

The  Government  should  specify  only  a  minimum  acceptable  level 
of  reliability.  Operational  and  environmental  data  should  be 
provided  to  the  contractor.  Adequate  time  and  funding  for 
necessary  reliability  testing  should  be  included  In  the  devel¬ 
opment  contract. 

Unpredictability  of 
Inflation  Rates  for 
Long-Term  Agreements 

The  warranty  price  should  be  coupled  with  economic  adjustment 
provisions  to  account  for  inflation. 

Failures  Outside  Contrac¬ 
tor  Control 

Exclusions  should  be  provided;  they  would  normally  Include 
acts  of  God.  fire,  explosion,  submersion,  flood,  combat 
damage,  accident,  and  unauthorized  tampering  by  Government 
personnel.  Exclusions  for  mishandling  should  be  carefully 
worded. 

Large  Number  of  Unverified 
Failures  ("Test  Goods") 
Returned  to  Contractor 

Contractual  provisions  should  be  carefully  tailored  so  that 
costs  of  processing  returns  are  equitably  shared. 

Item  Usage  Rate  Not  Pre¬ 
cisely  Known 

The  contract  should  provide  for  a  price  adjustment  for  signif¬ 
icant  usage-rate  variations  or  possibly  have  a  cut-off  on 
total  operating  time. 

Iki 'r3  Not  Supplied  to  Con¬ 
ti' act  or  as  Hoguited 

Contract  provisions  should  Include  Government  responsibilities 
for  meeting  data  obligations  in  a  timely  manner.  Contractor 
obligations  for  warranty  performance  may  be  related  to  receipt 
of  applicable  data. 

Uricer  t  a  !  n  t  y  Af'i'  :',ti[>pitig 
Dost  ir,d'  i;ir,  .  .  f  »/,jr  :  intod 
Itpfns  at  I'i-TK'  I  t'sMing 

if  there  is  significant  uncertainty  about  shipping  costs,  the 
r,ovt'rnment  should  assume  those  costs. 

Ef  t  O'  t  n  T  j :  s  ; :  ;  mo 

of  Evoii's 

tor  's.  tit  r '  : 

Strike  .and  'ftii'Vor.  Klrw  ■)! 

Fdl  led  Units i 

KH  lief  from  turnaround  time  obligation  for  specified  condi¬ 
tions  should  be  included  as  part  of  the  contract. 

i 

I 

I 

Time  -Consuming  Pi  m  ..gurer, 
tor  ECP  Appiovul 

Warranty  provisions  should  provide  for  expeditious  approval  of 
ECPs  ■  perhaps  by  automatic  approval  -  unless  notification 

Is  vjiven  within  a  certain  time  limit. 

— 

CONChlPT  EXPLORATION  PHASE  ACQUISITION  ACTIVITIES 
AND  WARRANTY  INTERFACES 


Acquisition  Activity 

Warranty  Interfaces 

Requirements  Analysis 

Identify  key  parameters  as  candidates  for  essen¬ 
tial  performance  requirements  coverage. 

Functional  Analysis 

Relate  key  performance  parameters  to  applicable 
hardware/software  elements. 

Trade  Studies 

Analyze  various  warranty  strategies  and  interfaces 
as  trade  studies  are  conducted  in  requirements, 
configuration,  and  supportabi lity. 

Technoloqy/Risk  Assessment 

Identify  potential  warranty  approaches  to  address¬ 
ing  risks  that  are  identified. 

Logistics  Supportabi lity 

Consider  impact  of  various  warranty  support 
strategies  on  overall  logistics  support  structure. 

LCC  Assessment 

Identify  major  LCC  factors  to  consider  in 
conducting  a  warranty  cost -benefit  analysis. 

Acquisition  Strategy/Plans 

Identify/update  major  warranty  alternatives. 

5.3  DEMONSTRATtON/VALIDATION 
PHASE 

The  program  manager  identiries  the  system  develop¬ 
ment  eoneepts  and  approaehes  that  have  the  greatest 
potential  tor  meeting  the  mission  need  in  the  most 
cost-elTeetive  manner.  The  eoneepts  are  verified,  and 
the  assoeiated  risks  and  uneertainties  arc  identified 
and,  where  possible,  resolved,  usually  through  hard¬ 
ware  fabrication  and  demonstration.  System  and  sub¬ 
system  documents  as  well  as  solicitation  documents 
are  completed  to  the  extent  necesstiry  to  support  con¬ 
tracting  for  the  l  ull-Scale  Development  of  the 
selected  concepts.  Table  5-4  lists  major  acquisition 
activities  in  this  phase  and  identifies  areas  of  inter¬ 
face  with  the  development  and  implementation  of 
warranty  application. 

Although  warranty  applicatiern  is  generally  associated 
with  the  production  contract,  it  is  important  that  the 
system  developer  understand  the  warranty  re¬ 
quirements,  since  the  requirements  may  affect  design. 


production  processes,  parts  selection,  and  quality 
control  in  an  effort  to  enhance  reliable  system  per¬ 
formance.  The  RFP  for  Full-Scale  Development 
should  contain  preliminary  warranty  provisions  in¬ 
tended  to  be  used  for  the  production  contract. 

Program  contracting  or  logistics  office  personnel  per¬ 
form  studies  to  determine  a  warranty  approach  to 
the  weapon  system  and  identify  preliminary  terms 
and  conditions  for  the  warranty.  Major  studies 
related  to  warranty  arc  summarized  as  follows; 

•  Iniiial  screening  — Initial  screening  is  performed 
in  accordance  with  application  criteria  established 
in  C  hapters  Three  and  Four  to  determine  if  one 
or  more  warranty  alternatives  are  appropriate. 

•  Economic  analysis —  U  the  results  of  the  initial 
screening  are  positive,  the  candidate  warranty 
alternatives  arc  analyzed  to  determine  the  eco¬ 
nomic  feasibility  of  warranty  and  the  most  desir¬ 
able  warranty  period.  The  procedures  used  arc 
provided  in  Chapter  Seven. 


I 


TABLE  5-4 

DEVEI.OPMFNT/VAI.IDATION  PHASE  ACQUISITION  ACTIVITIES 

AND  WARRANTY  INTERFACES 

Acquisition  Activity 

Warranty  Interfaces 

Engineering  Development  Models 

Evaluate  technology  and  performance  for 
identifying  key  risk  factors. 

Preplanned  Product  Improvement 
(p3l) 

Couple  warranty  alternatives  with  any  P^I 
alternatives  under  consideration. 

Functional  Baseline 

Refine  essential  performance  requirements  to 
be  consistent  with  the  functional  baseline. 

LCC  Update 

Establish/refine  requirements  for  LCC  analy¬ 
sis  if  LCC  is  part  .of  warranty  acquisition 
strategy. 

Test  and  Evaluation  Master 

Plan  (TEMP) 

Define  any  test  requirements  necessary  to 
Implement  warranty. 

Preliminary  Manufacturing  Plan 

Address  design  and  manufacture  warranty 
requirements. 

Industrial  Base  Issue 

Address  any  potential  impacts  of  warranty  on 
industrial  base. 

Logistics  Support  Analysis 

Update  earlier  analyses  and  define  warranty 
alternatives  that  are  consistent  with 
planned  ILS  system. 

Acquisition  Plans 

Update  warranty  acquisition  plans. 

•  Development  of  provisions—  Initial  warranty  pro¬ 
visions  are  developed  on  the  basis  of  the  infor¬ 
mation  in  Chapter  Four.  The  program  office 
should  maintain  continuous  coordination  with 
using  commands  and  support  activities. 

•  Incorporation  of  provisions  in  FSD  RFP—Micr 
proper  initial  review  with  cognizant  procurement, 
legal,  and  other  interested  parties,  the  initial  war¬ 
ranty  provisions  are  incorporated  into  the  FSD 
RFP— primarily  for  informational  purposes, 
unless  a  firm  warranty  commiimcni  is  to  be  made 
at  this  time.  It  may  be  necessary  to  prepare  special 
instructions  to  the  bidder  to  clarify  selected  points. 
Additional  special  briefings  with  potential  con¬ 
tractors  may  be  required  to  explain  the  intent  of 


the  provisions,  since  some  contractors  have  had 
no  experience  or  only  limited  experience  with  these 
concepts. 

•  Development  of  final  preliminary  provisions  — 
As  a  result  of  the  foregoing  processes,  changes  in 
the  initial  provisions  may  be  developed  as  neces¬ 
sary  to  clarify  wording,  changes  in  coverage,  and 
other  areas.  In  the  case  of  a  combined  engineering 
dcvelopmcnt/production  procurement,  the  final 
provisions  become  part  of  the  contract,  typically 
as  an  option  that  may  be  exercised  at  a  later  point 
in  engineering  development.  If  it  is  not  a  combined 
procurement,  the  pro\  ision  may  still  undergo  ad¬ 
ditional  changes  and  evaluation  as  part  of  the  pro¬ 
duction  procurement. 
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5.4  FULL-SCALE  DEVELOPMENT  PHASE 


N'alidaiioii  phase  nia>  be  updaled  in  lieht  of  KSL) 
iiil'ormaiioii.  If  pte\ioiis  studies  were  not  per- 
The  final  products  of  the  Full-Scale  Development  formed,  tlie  studies  may  be  initiated, 

phase  are  product  baseline  configuration  design  and  •  Devclopiitciu  of  final  provisions  —  If  wairanty  pro- 
a  documentation  package  that  reflect  the  established  v  isions  were  not  finalized  as  part  of  the  Dem- 

cost,  schedule,  logistics  supportability,  and  perfor-  onstration  Validation  phase,  provisions  for  the 

mance  constraints.  Table  5-5  lists  major  acquisition  F^roduction  phase  are  formulated  or  refined,  with 

activities  in  this  phase  and  identifies  areas  of  inter-  proper  coordination  between  program  office  and 

face  with  the  development  and  implementation  of  appropriate  user  and  support  activities, 

warranty  application.  •  hicorporaiion  of  provisions  in  production  RFP— 

Provisions  are  incorporated  into  the  production 
During  the  FSD  phase,  better  estimates  of  system  RI  P  if  they  were  not  incorporated  previously.  War- 

reliability,  maintenance  rnd  support  parameters,  and  ranty  issues  to  be  addressed  in  the  RFP  include 

operating  capabilities  become  available.  Warranty  ap-  warranty  management,  facilities,  in-plant  material 

plicability  and  economic  studies  can  be  refined  and  How,  data,  and  price.  As  previously  noted,  instrue- 

updated,  and  warranty  provisions  can  also  be  up-  tions  to  bidders  regarding  required  response  may 

dated  to  rellect  program  or  equipment  modifications  be  necessary, 

that  have  occurred  during  F  SD.  Major  warranty  •  Proposal  review-  ''’reduction  proposals  must  be 
studies  in  this  phase  are  summarized  as  follows;  evaluated  with  respect  to  warranty  response.  The 

degree  to  which  the  full  intent  of  the  provisions 
•  Hf/zrartny/bav/M/n  -The  initial  economic  is  adhered  to,  as  well  as  quoted  cost,  is  of  con- 

studies  performed  as  pan  of  the  Development  cern.  If  a  warranty  price  quotation  was  requested. 


TABl.E  5-5 

FULb-SCALR  DEVEI.OPMKNT  PHASE  ACQUISITION  ACTIVITIES 

AND  WARRANTY  INTERFACES 

Acqu.lsltion  Activity 

Warranty  Interfaces 

Allocated  Baseline 

Define  quantitative  warranty  requirements  at 
appropriate  subsystem  levels. 

System  Prototype  Tests 

Evaluate  data  and  use  to  perform  warranty 
analyses,  e.g..  LCC  and  R&M. 

Integrated  Logistics  Support 

Address  warranty  implementation  and 
administration. 

Quality  Assurance  (QA)  Plan 

Identify  approaches  to  Implementing  warranty 
controls  on  design  and  manufacture  and  defects 
in  materials  and  workmanship. 

LCC  Update 

Update  LCC  model  for  warranty  cost-benefit 
analysis  and  refine  data  base. 

TEMP  Update 

Identify/update  any  warranty  test  requirements. 

Acquisition  Plans 

Interface  with  development  and  potential  pro¬ 
duction  contractors,  draft  warranty  RFP  clauses 
for  industry  review,  and  evaluate  comments. 

the  economic  analysis  pert'ormed  may  be  repealed, 
using  the  quoted  warranty  cost  in  lieu  of  the  com¬ 
puted  estimates.  Any  questionable  points  may  be 
clarified  in  discussions  held  with  contractors.  Table 
5-6  lists  some  factors  to  consider  in  evaluating 
warranty  proposals.  The  applicability  of  the  fac¬ 
tors  and  the  detail  to  which  they  are  considered 
will  depend  on  the  e.xtent  of  the  warranty  com¬ 
mitment  and  specific  terms  and  conditions. 


•  li c/mi/iiv  r/of/v/on.v  —  On  the  basis  of  the  economic 
analysis,  as  well  as  mission  and  logistics  factors, 
the  program  manager  must  decide  among  avail¬ 
able  warranty  options.  The  decision  should  be 
made  early  enough  (ideally  at  the  time  of  long- 
Icad-itcm  commitment)  to  permit  orderly  planning 
by  all  affected  activities,  regardless  of  the  choice 
made.  If  a  warranty  is  selected,  provisions  for 
funding  and  for  warranty  payments  must  be 
established. 


TABLE  bb 

PROPOSAI.  EVALUATION  FACTORS 

Factor 

Evaluation  Criteria 

Warranty  Management  - 

The  organization  or  group  responsible  for  managing 

Pertains  to  the  offeror's 

the  warranty  should  be  clearly  defined.  It  should 

overall  approach  to  man- 

be  demonstrated  that  the  organization  can  ade- 

aging  the  warranty 

quately  perform  the  necessary  Interface  between 

program. 

the  warranty  support  group,  engineering  design, 
reliability  and  quality  control  groups,  and 
higher-level  management  within  the  organization. 

The  offeror's  overall  approach  should  demonstrate 
understanding  of  the  general  goal  of  the  warranty 
as  well  as  specific  requirements. 

Facilities  and  Equipment  - 

The  facilities  planned  for  performing  warranty 

considers  the  existence, 

services  should  be  fully  described  and  demon- 

adequacy,  and  availability 

strated  to  be  suitable.  Facilities  Include  the 

of  resources  necessary  for 

primary  repair  facility,  and  storage,  receiving. 

warranty  service. 

and  shipping  areas.  The  offeror  should  show  that 
test  equipment  for  processing  warranty  returns  Is 
adequate  and  available. 

In-Plant  Material  Flow 

The  procedures  by  which  the  offeror  will  receive. 

Considers  the  offeror's 

test,  repair,  modify,  store,  and  ship  the  war- 

proposed  approach  to 

ranted  equipment  should  be  fully  described  and  be 

processing  returned 

consistent  with  the  warranty  terras  and  conditions. 

equipment . 

Specific  attention  should  be  given  to  the  proposed 
methods  for  ascertaining  warranty  applicability 
on  returned  equipment  and  the  offeror's  under¬ 
standing  of  the  specific  exclusions  and  defini¬ 
tions  of  unverified  failures.  It  Is  desirable 
for  the  offeror  to  describe  the  time  sequence  of 
material  flow,  with  rationale  to  show  that  a 
specified  turnaround  time  will  be  achieved. 

Warranty  Data  -  Considers 

The  offeror  s  approach  to  developing  and  maintain- 

the  capability  of  the 

Inq  a  data  system  should  be  capable  of  meeting 

offeror  to  comply  with 

warranty  data  collection  and  analysis  requirements 

warranty  data 

In  a  timely  and  complete  manner.  Specific  atten- 

requl reraents . 

tlon  should  be  directed  toward  critical  parameters 
Involving  contractual  commitment,  such  as  turn¬ 
around  time,  operational  MTBF,  and  equipment 
modification  status. 

Warranty  Prlce/Rellablllty 

The  warranty  price  bid  by  an  offeror  should  be 

Cotnpatlbl  llty  -  Considers 

consistent  with  stated  reliability  levels.  Anal- 

the  relationship  between 

ysls  ot  tlie  relationship  between  those  two  fac- 

warranty  price  and  pro- 

tots,  when  allowed  by  the  procurement  approach, 

posed  or  guaranteed 

can  prevent  future  problems  resulting  from  too 

reliability  levels. 

low  ot  too  high  a  price  or  failure  to  exoerlence 
the  Meld  reliability  expected. 
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Chapter  Six 

WARRANTY  ADMINISTRATION 


Phis  chapter  presents  guidelines  for  administering 
a  warranty,  including  activities  necessary  to  prepare 
for  the  warranty,  implement  the  warranty,  conclude 
or  extend  the  warranty,  and  assess  the  benefits. 

Depending  on  the  complexity  of  the  warranty  being 
applied,  the  procedures  and  interfaces  needed  for  ad¬ 
ministering  the  warranty  can  vary  considerably. 
Where  program  technical  risks  are  low  and  a  simple 
warranty  is  adequate,  administration  may  be  as  sim¬ 
ple  as  reviewing  a  checklist  to  ensure  that  the  Govern¬ 
ment  has  no  tasks  to  perform  before  fielding  the 
weapon  system,  and  performing  a  simple  evaluation 
U  the  conclusion  of  the  warranty.  On  the  other  hand, 
srogram  risks  may  call  for  a  more  complex,  incen- 
-ive  type  of  warranty  that  may  require  extensive 
Government  activities  to  make  it  work.  It  is  neither 
the  intent  of  the  warranty  law  nor  the  desire  of  the 
services  to  formulate  a  warranty  that  requires  extraor¬ 
dinary  actions  to  implement.  In  crafting  the  warranty, 
every  effort  should  be  made  to  keep  the  ad¬ 
ministrative  tasks  to  a  minimum.  The  best  way  to 
ensure  that  the  warranty  will  be  workable  in  the 
operational  environment  is  to  insist  that 
knowledgeable  user  and  logistics  personnel  par¬ 
ticipate  in  developing  the  warranty  contractual 
provisions. 


6.1  PREPARING  FOR  THE  WARRANTY 

For  this  section,  it  is  assumed  that  warranty  provi¬ 
sions  are  under  contract  and  the  weapon  system 
development  or  production  phase  has  begun.  A 
prerequisite  to  preparing  for  the  warranty  is  to  read 
and  thoroughly  understand  the  warranty  contract 
provisions.  During  the  development  or  production 
phase  of  the  weapon  system  certain  activities  may 
be  required,  depending  on  the  type  and  complexity 
of  the  warranty.  The  following  subsections  identify 


tasks  that  may  be  required  for  some  of  the  more  com¬ 
plex  incentive  types  of  warranties.  For  the  simpler 
types  of  warranties,  these  tasks  may  be  used  as  a 
checklist  to  be  sure  that  all  activities  have  been  con¬ 
sidered.  The  military  service  should  designate  a  war¬ 
ranty  manager  who  will  act  as  the  focal  point  for 
warranty  task  performance. 

6.1.1  Develop  Item-Management 
Procedures 

Some  warranties  may  require  the  development  of 
special  procedures  for  the  item  manager  or  the  system 
manager,  such  as  the  following: 

•  If  the  contractor  performs  repairs  under  the  war¬ 
ranty,  it  may  be  desirable  to  use  the  contractor’s 
repair  facility  as  a  stock  point  and  develop  pro¬ 
cedures  accordingly. 

•  Warranted  assets  to  be  used  by  more  than  one  serv¬ 
ice  may  need  to  be  kept  separate  as  they  move 
through  supply  channels  to  a  common  repair 
source. 

6.1.2  Establish  Plan  for  User 
Indoctrination 

For  some  types  of  warranties,  especially  those  requir¬ 
ing  special  handling  of  assets,  or  for  assets  that  are 
classified,  it  may  be  desirable  to  prepare  a  training 
course  or  other  means  of  indoctrination  for  person¬ 
nel  who  manage  or  handle  the  assets. 

6.1.3  Coordinate  In-Plant  Inspection 
Requirements 

For  warranties  in  which  Government-owned  assets 
will  be  handled  or  processed  by  a  contractor,  and  in 
which  the  contractor’s  performance  is  to  be  measured 
by  in-plant  activities,  it  may  be  necessary  to  plan 
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for  some  additional  inspections  by  DCAS 
representatives. 

6.1.4  Review  Contractor  Data  Plan 

If  the  contractor  is  required  to  supply  data  for  the 
purpose  of  implementing  a  warranty  or  evaluating 
the  results  of  a  warranty,  it  may  be  desirable  to  review 
the  contractor’s  plan  for  collecting  and  using  the 
data. 

6.1.5  Perform  ECP  Reviews 

Certain  Government-directed  design  changes  or 
contractor-proposed  ECPs  may  abridge  the  effec¬ 
tiveness  of  a  warranty.  For  both  Government-initiated 
and  contractor-initiated  design  change  proposals,  it 
will  be  important  for  the  contractor  to  provide  a  war¬ 
ranty  impact  statement.  If  the  contractor  claims  that 
a  design  change  will  result  in  increased  warranty  cost 
or  abridgment  of  the  warranty,  such  a  claim  should 
be  supported  with  adequate  engineering  rationale. 

6.1.6  Survey  Contractor’s  Maintenance 
Facilities 

If  the  warranty  requires  the  contractor  to  perform 
maintenance  on  the  warranted  assets,  the  Govern¬ 
ment  should  conduct  a  survey  of  the  maintenance 
facilities  to  be  sure  that  the  capacity  is  sufficient 
throughout  the  warranty  period  and  that  repair  of 
production-line  assets  (belonging  to  the  contractor) 
will  not  interfere  with  repair  of  warranted  assets 
(belonging  to  the  Government). 

6.1.7  Develop  or  Review  Required 
Test  Plans 

For  some  warranties,  the  contractor’s  performance 
or  compliance  may  be  determined  by  prescribed  tests. 
The  Government  may  be  required  to  develop  such 
test  plans  or,  if  the  contractor  develops  the  plan,  to 
review  it. 

6.1.8  Develop  User  Data-Transmittal 
Methods 

Data  may  be  required  from  the  deployed  warranted 
system.  The  data  may  be  needed  to  administer  the 
warranty  or  to  evaluate  benefits  at  the  conclu.sion 
of  the  warranty.  Planning  is  required  to  ensure  that 
the  appropriate  data  arc  collected  and  sent  to  the  war¬ 
ranty  manager  in  time  to  meet  project  needs. 


6.1.9  Review  Warranty  Markings  and  Seals 

The  Government  should  approve  warranty  markings 
and  seals  that  may  be  required.  If  seals  arc  required, 
they  should  be  of  a  type  that  is  not  easily  broken. 


6.2  IMPLEMENTING  AND 

ADMINISTERING  THE  WARRANTY 

This  section  presents  guidance  for  preparing  a  plan 
for  administering  the  contractual  warranty.  The  plan, 
called  an  implementation  plan  in  this  handbook,  may 
also  be  referred  to  as  an  administration  plan  or,  in 
the  case  of  the  Army,  a  warranty  technical  bulletin 
(WTB).  The  purpose  of  the  implementation  plan  is 
to  provide  a  complete  and  comprehensive  document 
that  describes  the  features  of  the  warranty,  defines 
the  responsibilities  for  meeting  the  contractual  pro¬ 
visions  of  the  program,  identifies  the  responsible  par¬ 
ticipants,  and  establishes  the  procedures  and  inter¬ 
faces  required  for  successful  implementation  and 
management  of  the  warranty. 

All  three  services  acknowledge  the  need  for  some 
form  of  warranty  implementation  plan,  even  though 
their  plans  differ  slightly.  For  example,  in  Army 
Regulation  700-139  (Army  Warranty  Program  Con¬ 
cepts  and  Policies),  the  materiel  developer  (MAT 
DEV)  prepares  a  WTB  as  part  of  the  materiel  fielding 
plan  (MFP).  The  materiel  fielding  team  (MFT)  then 
reviews  the  WTB  requirements  with  the  gaining 
MACOM  during  MFP  negotiations.  MACOMs  have 
been  directed  to  establish  warranty  control  offices 
or  officers  (WARCOs)  to  coordinate  all  warranties 
within  the  MACOM. 

There  are  two  kinds  of  warranty  implementation 
plans:  those  prepared  by  contractors  and  those 
prepared  by  the  Government.  Contractor  plans  are 
prepared  in  response  to  the  contract  requirements. 
The  decision  as  to  whether  a  contractor  must  sub¬ 
mit  a  warranty  implementation  plan  should  be  based 
on  the  criteria  used  to  determine  the  need  for  a 
Government  implementation  plan.  These  criteria  are 
discussed  in  Section  6. 2. 1.1.  Since  this  handbook  has 
been  prepared  as  guidance  for  the  Governmcni,  it 
addresses  only  the  Government  requirements  for  im¬ 
plementation  plans. 

Depending  on  the  nature  of  a  procurement,  wairanty 
contractual  provisions  may  originate  m  a  program 
office  (for  development-production  procurement'.) 
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or  an  item  manager  or  s>Mem  manager’s  otYiee  (tor 
many  reprocurements  or  procurements  not  associated 
with  a  substantial  development  el  tort).  In  the  lurmer 
case,  the  crafters  of  the  warrants  are  not  necessarily 
the  same  people  who  will  have  to  implement,  ad¬ 
minister,  and  evaluate  it.  In  the  latter  case,  the  same 
office  will  probably  develop  and  manage  the  war¬ 
ranty  to  its  conclusion.  .Most  warrantv  adniimsira- 
tion  or  implementation  plans  of  record  liave  been 
prepared  by  the  same  organisation  that  prepared  the 
warranty. 

Figure  6-1  shows  the  three  major  considerations  that 
must  guide  and  constrain  the  implementation  pro¬ 
cedures  and,  therefore,  the  plan.  Warranties  range 
in  complexity  from  the  very  simple  to  the  more  com¬ 
plex  incentive  warranties  that  may  call  for  protracted 
contractor  participation.  If  the  contractor  is  required 
to  perform  warranty-related  tasks  for  an  extended 
period  after  the  system  is  fielded,  the  implementa¬ 
tion  plan  will  likely  need  to  include  procedures  that 
are  workable  within  the  supply-support  system  and 
the  equipment’s  operating  environment. 

6.2.1  Responses  to  Commonly  Asked 
Questions  About  the  Implementation 
Plan 

The  following  subsections  address  some  of  the  ques¬ 
tions  most  often  asked  regarding  an  implementation 
plan  for  warranties. 

6.2.1.1  Under  What  Circumstances  Is  a 
Warranty  Implementation  Plan 
Required? 

Some  services  may  require  an  implementation  plan 
irrespective  of  the  simplicity  or  the  technical  needs 
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ivf  the  warranty,  from  a  icchiik,!l  Mvapomi,  iIk  deci¬ 
sion  as  to  whether  or  noi  ii'  pu-p.iie  an  implemen¬ 
tation  plan  should  be  made  h\  the  dialiei'.  ot  ihc 
warianlv  contract  provisimis.  I  lu'\  .ne  mco  'amiliar 
with  the  responsibilities  ot  the  toniia^ioi  and  the 
Ciovernment,  and  ihcv  also  miisi  have  knowledge  of 
the  supply-support  system  and  deplovment  and 
operating  factors,  tor  simpler  ivpes  ot  waiianiies 
that  contain  no  requirements  loi  Loniiaeior  or 
(.iovernment  actions  to  carrv  out  the  warrantv  pro¬ 
visions  and  require  no  evaluaium  ot  tlie  et lectiveness 
of  the  warranty,  a  plan  may  not  be  ns'eded  (these  oc¬ 
casions  arc  apt  to  be  rare).  ('*n  the  other  hand,  com¬ 
plex,  incentive  types  of  warranties  may  need  detailed 
implementation  procedures,  depending  on  how  com¬ 
plex  the  contract  provisions  are.  As  the  warranty  pro¬ 
visions  are  being  formulated,  and  while  program 
logistic.s,  engineering,  and  contracts  representatives 
are  reviewing  the  provisions,  it  will  become  clear 
whether  or  not  a  plan  is  required  and  how  complex 
it  will  have  to  be.  In  general,  some  form  of  warran¬ 
ty  implementation  plan  will  be  required  if  one  or 
more  of  the  following  requirements  apply: 

•  The  warranty  contract  provisions  require  the 
Government  to  perform  actions  or  tasks. 

•  The  contractor  is  required  to  perform  actions  or 
tasks  that  will  need  Government  monitoring,  in¬ 
spections,  or  reaction. 

•  The  contractor  is  required  to  submit  deliverables 
related  to  the  warranty. 

•  There  is  a  requirement  to  evaluate  the  effectiveness 
of  the  warranty. 

6.2.1.2  Who  Should  Write  the 
Implementation  Plan? 

The  author  of  the  warranty  contract  provisions 
should  write  the  warranty  implementation  plan,  with 
review  provided  by  the  warranty  manager.  This  is 
especially  true  for  warranties  where  the  respon¬ 
sibilities  and  relationships  between  contractor  and 
Government  may  be  complex  and  mav  therefore  need 
clear  interpretation.  If  it  is  not  possible  for  the  author 
of  the  warranty  contract  provisions  to  also  write  the 
implementation  plan,  the  plan  should,  as  a 
minimum,  be  reviewed  by  the  ottiee  that  prepared 
the  warranty  contract. 

Plan  Preparation  for  Joint  Service 
Weapon  Systems 

For  weapon  systems  that  are  to  be  lickkd  bv  more 
than  one  service,  it  is  customarv  to  est.iblisli  a  lead 
service  for  the  procurement,  fhe  oiticr  ii'C’  .a  '  .scs 
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may  have  representatives  at  the  lead  service  program 
office  and  logistics  office.  In  such  cases,  the  warranty 
contractual  provisions  must  be  prepared  under  the 
joint  constraints  of  all  user  services.  Similarly,  the 
implementation  plan  must  be  able  to  accommodate 
the  constraints  of  all  user  services.  In  preparing  the 
joint  implementation  plan,  the  service  logistics 
representatives  should  ensure  that  the  plan  is 
workable  within  the  constraints  of  their  operation 
and  support  systems. 

Plan  Preparation  for  FMS  Weapon  Systems 

If  a  foreign  military  customer  is  to  participate  in  a 
warranty  program,  the  same  type  of  joint  effort  and 
coordination  as  described  for  joint  service  pro¬ 
curements  should  take  place  with  the  FMS  customer. 

6.2.1.3  When  Should  the  Warranty 
Implementation  Plan  Be  Written? 

Preparation  of  the  warranty  implementation  plan  can 
begin  after  the  warranty  contract  provisions  have 
been  written  and  reviewed  by  the  procuring  activity. 
The  final  plan  is  not  prepared  until  the  procurement 
contract  is  negotiated,  since  some  of  the  warranty 
provisions  may  change  in  negotiations.  The  plan 
should  be  available  to  the  system  users  in  time  to 
allow  for  any  training  that  may  be  necessary. 

6.2.1.4  What  Should  Be  the  Authority  of  the 
Implementation  Plan,  and  Who 
Should  Approve  It? 

The  warranty  implementation  plan  is  an  informa¬ 
tional  type  of  document  from  one  military  command 
to  another.  It  is  not  a  contractual  document,  and 
contractual-type  language  should  be  avoided.  The 
most  authoritative  form  that  the  plan  might  adopt 
is  that  of  a  Memorandum  of  Agreement  (MOA)  or 
Memorandum  of  Understanding  (MOU)  between  the 
program  or  developing  office  and  the  user.  The  plan 
contains  the  minimum  procedures  that  will  make  the 
warranty  workable.  It  is  therefore  important  that  the 
weapon  system  users  have  an  opportunity  to  help 
shape  the  plan. 

The  final  plan  should  have  endorsements  from  the 
developing  office,  the  supporting  command,  and  the 
user.  It  is  important  that  the  plan  be  reviewed  by  the 
contracting  officer  and  a  representative  from  the 
Judge  Advocate  General’s  (JAG)  staff.  The  contract¬ 
ing  officer  needs  to  know  how  the  plan  will  inter¬ 
face  with  the  contract,  and  the  ,IAG  review  will  en¬ 
sure  that  the  plan  docs  not  introduce  a  legal  problem 


between  the  Government  and  the  contractor.  It  is  also 
recommended  that  the  weapon  system  contractor 
review  the  plan  to  see  how  the  entire  implementa¬ 
tion  fits  into  contractual  obligations. 

6.2.1.5  What  Topics  Should  Be  Covered  in 
the  Implementation  Plan? 

The  scope  of  topics  for  the  implementation  plan  will 
vary  considerably  with  the  nature  and  complexity  of 
the  warranty.  Three  items  are  needed  to  prepare  the 
plan: 

•  A  copy  of  the  warranty  contract  provisions 

•  The  topic  checklist  that  appears  in  this  handbook 
(Section  6.2.2) 

•  An  understanding  of  the  operating  and  support 
environment  of  the  warranted  weapon  system 

Every  requirement  in  the  warranty  contract  has  to 
be  deliberated  in  terms  of  how  and  by  whom  it  is 
to  be  accomplished. 

6.2.2  Checklist  for  Plan  Preparation 

Figure  6-2  is  a  checklist  to  help  ensure  that  all  ap¬ 
plicable  topics  have  been  addressed  in  the  plan.  The 
checklist  is  not  complete,  but  it  should  stimulate 
thought  that  will  reveal  other  needed  topics. 

6.3  CONCLUDING  OR  EXTENDING 
THE  INCENTIVE  WARRANTY 

Prior  to  the  expiration  of  an  extensive  form  of  war¬ 
ranty,  particularly  one  requiring  contractor  depot 
repair  such  as  RIW,  the  Government  must  assess 
whether  the  warranty  should  be  continued  or  allowed 
to  expire.  Extension  options  for  warranty  provisions 
are  sometimes  included  in  the  original  warranty  con¬ 
tract,  but  such  provisions  are  not  necessary,  since  the 
Government  and  the  contractor  can  enter  into 
negotiations  for  contract  extension  at  any  time.  If 
the  original  contract  includes  a  fixed-price  extension 
option,  .so  much  the  better:  Negotiations  are 
eliminated,  and  the  decision  to  e.xercise  the  option 
is  simplified. 

The  decision  to  extend  a  warranty  should  be  based 
on  whether  or  not  the  perceived  risks  that  originally 
spawned  the  need  for  a  warranty  have  been  dimin¬ 
ished  to  an  acceptable  level;  if  they  have  not,  a  can¬ 
did  appraisal  should  be  made  of  whether  risks  will 
be  controlled  by  a  continuation  of  the  warranty.  For 
some  weapon  system  procurements,  there  may  be  no 
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Introductory  Material 


Q 

Description  ol  weapon  system 

D 

Duration  or  period  of  effectivity  of  the  plan 

Q 

Description  of  warranties  being  applied 

D 

Office  sponsoring  and  maintaining  the  plan 

D 

Specific  components  of  hardware  or  software  to  which 

□ 

All  organizations  having  responsibilities 

warranty  is  applicable 

under  the  plan 

0 

Hardware  or  software  items  that  are  specifically 
excluded  from  the  warranty  (e.q..  prepi oduct ion  or 
special  test  articles) 

a 

Applicable  regulations  and  directives 

a 

Authority  of  the  plan  (office  under  whose  direction 
the  plan  is  to  be  administered,  and  the  plan's 
authoritative  precedence) 

Impiementailon 

Procedures 

0 

Pre-warranty-period  activities  (e.q..  develop 
contractor  warranty  plans,  review  contractor 

□ 

Special  packaging  requirements 

capacities,  develop  training,  resolve  ECP 

o 

Transportation  and  packaging  funding 

processing  Issues) 

o 

Damage  reporting 

0 

Warranty-period  events  (e.g.,  achieve  organic 
maintenance  capabllltY.  conduct  verification  test. 

o 

Special  storage  requirements  (resulting  from 

Introduce  second -source  systems,  transfer 

warranty  only) 

system  ownership) 

G 

Commingling  of  warranted  and  nonwarranted  assets 

□ 

Post -warranty 'period  activities  (e.g..  update 
configuration,  transition  to  organic  maintenance. 

□ 

Operation  of  contractor's  secure  storage  area 

assess  warranty  benefits) 

□ 

Considerations  of  stock-issue  priorities 

□ 

On-equlpmient  (organizational -level )  maintenance 
procedures!  cite  only  exceptions  to  standard 

0 

Communications  procedures  for  maintenance  and 

procedures 

utilization  data:  cite  only  exceptions  to 
standard  procedures 

□ 

Procedures  for  Issue  and  receipt  of  warranty  assets 

□ 

Description  of  requited  contractor  In-plant 

□ 

Of f -equipment  maintenance  piocedures  (for  Interme¬ 
diate.  direct  support,  and  general  support  levels): 

procedures 

cite  only  exceptions  to  standard  procedures 

o 

Description  of  special  DCAS  responsibilities 

D 

Depot  maintenance  procedures;  cite  only  exceptions 

u 

Custody-transfer  requirements 

to  standard  procedures 

□ 

ECP  processing  procedures;  cite  only  exceptions  to 

a 

Retest -oltay  (RTOK)  processing 

standard  procedures 

□ 

Maintenance  data  requirements:  cite  only  exceptions 

D 

Configuration  control  procedures:  cite  only 

to  standard  requirements 

exceptions  to  standard  procedures 

a 

Other  maintenance  exceptions  (e.g..  FMS. 

a 

Warranty  Impacts  on  Technical  Orders 

special  -use  assets) 

0 

Warranty  funding 

a 

Transportation  procedures;  cite  only  exceptions 
to  standard  procedures) 

u 

Funding  for  repair  of  exclusions 

□ 

Contractor  data  and  reporting  requirements 

Management  Responsibilities 

D 

Warranty  program  manager 

□ 

Data  management 

a 

Inventory  manager 

o 

FMS  management 

n 

Procurement  responsibility 

u 

Training  responsibilities 

□ 

Configuration  management 

□ 

Contract  administrator 

n 

oupply  management 

D 

Prime  contrdctor's  management  responsibilities 

Cont  ractual 

Relat lonshlps 

u 

Related  contraris  and  their  reicUton  to  the  warranry  contract  provisions  (e.g..  Interim  contractor  support  I 

(onttart;,,  ,jnd  collateral  contracts  for  repair 

of  exclusions)  j 
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perception  ol'  risk  in  any  area  to  which  a  warranty 
wouki  pertam.  Applieaiirm  of  a  warraniv'  to  such 
procureinenis  satisfies  the  law  and  is  probably  a  no- 
eost.  or  at  least  a  low-eost,  assurance  type  of  war¬ 
ranty.  If  the  perception  of  no  risk  is  substantiated 
during  the  warranty  period,  the  warranty  should  be 
allowed  tv)  expire.  “Tratisition”  out  of  such  warran¬ 
ties  nia>  -onsio  :  ;  notliing  tiiore  than  a  letter  of 
aeknow ledenient  from  the  contractor  that  the  war¬ 
rants  has  sxpited  and  contractor  obligations  under 
it  tire  ended.  .'i  that  time,  the  Ciovernmeut’s  warranty 
ni.magc:  should  undertake  an  evaluation  of  the 
benefits  that  resulied  front  the  warranty.  For  the  more 
complex  wtiiraniies  -  those  under  which  the  contrac¬ 
tor  has  lutd,  to  become  part  of  the  support  system  — 
the  tieeision  to  extend  a  wat  ranty  may  hinge  on  more 
than  a,  ptoieciion  of  economic  benefits. 

Some  of  the  noiK\  uitimie  (actors  that  may  influence 
the  deei'H'ii  to  extend  a  warranty  include  the 

lolkv,\ ; lie : 

•  Status  oi  oreanic  support  capability 

le-i  ei.|uipment  (hardware  and  software) 

-  leshni..,i!  documentation 

-  Mtuntemmee  irainmg 

■  i  ac'hi  ics 

■  I’eisonne! 

Ndequaie  spaies  (of  particular  concern  is  the 
uisiMou  lumi  a  relatisely  short  contractor 
t^p.ur  iurn,iround  time  to  the  conventional 
my  I'i'c  iinic  that  ma\  be  as  long  as  90  to  120 
daxs,  mdu.ung  a  need  for  many  more  spares  to 
m  uut.uu  leaxiiuess  lexels) 

•  t  on o  .u ration  sMitis  of  warranted  as.sets 

•  sp.x  >,u  iep..m  iwocedures  that  may  have  been 
i.le\ eloped  hx  (he  eouiractor 

•  Impacts  on  oilici  serxiees  and  FMS  customers 

•  \eexl  ,iiui  al'ihi'.  for  gradual  transition 

•  t  on  [  I  .ictoi  s  I  'Cl  loi  manee 

In  ihecxeiu  iliai  an\  ol  ihese  factors  precludes  a  tran¬ 
sition  from  co: I (i.ici or  to  organic  support,  it  may  be 
piudniit  'o  di'O'unuuc  the  contractor's  warranty 
obhoeooiis  Hid  r'4.  and  pri'xide  for  continued  coii- 
iracio:  sU|'p,Mi  uiulei  septuate  contract  arrange¬ 
ments.  rtiis  UM\  In  laciliiated  under  a  contract  llitit 
IS  alre.itlx  in  pi.i.;e  as  a  xehiele  for  paying  the  con- 
traeio!  loi  ie[nu;  o|  excluded  failures. 

6.4  ASSESSING  THE  BENEFITS  OF 
THE  WARRANTY 

I  h  ' r  r.  c  i.  iem  diflieulty  in  assessing  quan 
(r.a  i  .  ;  ■  '‘.I'  '  ,1  'x.uiantx:  (.'ertain  obserxed 


parameters  of  a  weapon  system  have  to  be  compared 
with  what  they  might  have  been  xvithout  a  xvarranty. 
It  is  impossible  to  avoid  some  conjecture  under  these 
conditions.  Nexeriheless,  if  many  unbiased  analyses 
show  that  sy  stems  w  ith  warranties  have  benefits  ever 
systems  without  warranties,  the  analyses  will  have 
served  their  purpose.  It  is  important  that  analysis 
results  be  accumulated  at  a  central  point  so  that  a 
global  assessment  can  be  made;  the  PPAC  at  Wright- 
Pailerson  .Air  Force  Base  has  this  function.  An  assess¬ 
ment  of  warranty  benefits  should  be  considered  for 
the  following  fixe  areas; 

•  The  xxarranty 's  influence  on  the  essential  perform¬ 
ance  parameler(s) 

•  The  economic  impact  of  the  warranty  on  the 
Goxernment  and  the  c'ontractor(s) 

•  Noneconomic  benefits  of  the  xxarranty 

•  The  xxorkability  of  the  xxarranty  (e.g.,  ease  of 
implementation) 

•  Comractor  motivations  and  actions  under  the 
xvarranty 

.Achievement  of  the  essential  perfotmance  re¬ 
quirements  does  not  necessarily  mean  that  they 
xxould  not  have  been  met  without  the  warranty,  nor 
does  failure  to  achicxe  the  performance  requirements 
necessarily  mean  that  the  warranty  was  ineffective. 
If  a  warranty  produces  a  high  level  of  contractor 
motixation  but  unsurmountable  technical  problems 
preclude  achieving  the  required  performance 
parameicrs,  the  xxarranty  might  still  be  termed  a  suc¬ 
cess.  FFhc  problem  in  this  case  lies  in  failing  to 
roeogni/e  ibo  gap  between  the  requirement  and  the 
teehmxlogy  status.  That  is  a  fault  of  the  specification.) 

One  approach  to  assessing  the  xxarranty’s  influence 
on  the  essential  performance  parameters  is  to  com¬ 
pare  aehiexements  under  the  xxarranty  with  past 
achlexemcntx  (without  warranty)  of  the  same 
pa.rameler.  i  aetors  that  should  be  used  as  “normaliz¬ 
ing"  (actors  in  comparatixe  analysis  include  absolute 
x.iluc'  ot  comparatixe  parameters,  xvhether  the  same 
comraA  is  iwcil  in  the  cx'mparison,  the  competitive 
enx  iuinmeiu,  ,uid  the  general  level  of  the  technology 
(or  the  comparatixe  eases. 

Feonomic  amily  sex  vlunild  be  attempted,  for  serme 
xxarraiiiies.  there  will  he  no  recognizable  costs.  For 
example,  iticie  max  be  no  costs  associated  with  an 
a'surance  ixpe  ol  xxaii.tnty  on  a  proxen  item  that  re- 
t|uircx  no  vouivacior  actions  if  the  warranty  proxi- 
xionx  are  x.uix|il\1.  Anx  cost  risks  that  the  eontrae- 
loi  belicxex  muxi  be  coxered  could  be  buried  in  the 
liaidxx,iii.  j'lKc.  All  economic  antilx xix  of  xueh  a  xxar- 


6-6 


ranty  is  ditTicult.  For  warranties  with  identifiable 
associated  costs,  the  economic  analysis  should  be  a 
refinement  and  verification  of  the  cost-benefit 
analysis  that  was  performed  before  the  warranty  was 
contracted.  (Cost-benefit  analysis  is  discussed  in 
Chapter  Seven.) 

An  assessment  of  the  workability  of  the  warranty  will 
be  subjective.  It  should  consist  of  an  evaluation  of 
how  successful  the  warranty  implementation  was. 
Any  implementation  difficulties  should  be  recorded 
and,  if  possible,  turned  into  lessons  learned  for  the 
PPAC  data  base. 


Insights  into  a  contractor’s  motivation  should  be 
gained  through  its  deeds.  Many  contractors  will  freely 
discuss  steps  they  may  have  taken  to  reduce  their  risks 
under  the  warranty. 

The  assessment  of  warranty  benefits  should  be  doc¬ 
umented  and  a  copy  forwarded  to  the  appropriate 
warranty  focal  point.  Periodic  evaluations  by  these 
focal  points  will  provide  invaluable  insights  into  how 
warranties  and  their  implementation  can  be  made 
more  effective. 
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Chapter  Seven 

WARRANTY  COST-BENEFIT  ANALYSIS 


This  chapter  describes  methods  for  evaluating  the 
economic  implications  of  the  use  of  warranties  under 
10  use  2403.  The  chapter  discusses  requirements  for 
and  approaches  to  conducting  warranty  cost-benefit 
analyses  to  determine  whether  use  of  a  warranty 
would  be  cost-effective,  presents  discussions  of  war¬ 
ranty  cost  elements  and  warranty  benefits,  and  sum¬ 
marizes  available  DoD  models  to  aid  in  performing 
cost-benefit  analyses. 

7.1  REQUIREMENTS  FOR  COST-BENEFIT 
ANALYSES 

Cost-benefit  analyses  are  required  for  warranties 
under  10  USC'  2403.  The  follow’ing  subsections  sum- 
mariz,c  Congressional,  DoD,  and  service  policy  and 
guidance  for  conducting  the  analyses. 

7.1.1  Conference  Report  of  the  1985  DoD 
Authorization  Act 

In  enacting  the  current  warranty  requirements  of 
10  use  2403,  the  conference  report  of  the  1985 
DoD  .Authorization  Act  expressed  strong  concern 
regarding  the  issue  of  warranty  cost-effectiveness.  It 
questioned  the  fact  that  virtually  no  waivers  were 
processed  in  1984  under  the  original  warranty  bill 
(Section  794)  and  added  that  the  Senate  and  House 
Committees  on  Armed  Services  have  never  intended 
that  warranties  that  arc  not  cost-effective  should  be 
obtained.  As  a  result  of  this  concern,  the  conference 
report  directed  each  of  the  military  departments  to 
establish  mechanisms  for  effective  cost-benefit 
analysis  of  proposed  weapon  system  guarantees. 


plemcnting  the  warranty  requirements  of  10  USC 
2403  in  the  acquisition  of  weapon  systems. 

As  presented  in  DFARS  Subsection  46.770-8,  it  is 
DoD  policy  to  obtain  only  cost-effective  warranties 
under  10  USC  2403.  If  a  specific  warranty  is  con¬ 
sidered  not  to  be  cost-effective  by  the  contracting  of¬ 
ficer,  a  waiver  request  is  initiated  following  pro¬ 
cedures  described  under  DFARS  Subsection 
46.770-9.  To  determine  whether  use  of  a  warranty 
would  be  cost-effective,  an  analysis  must  be  per¬ 
formed,  comparing  the  benefits  to  be  derived  from 
the  warranty  with  acquisition  and  administration 
costs.  1  he  atialysis  should  examine  a  weapon  system’s 
life-cycle  costs  with  and  without  a  warranty.  Where 
po.s.siblc,  a  comparison  should  be  made  with  the  costs 
of  obtaining  and  enforcing  similar  warranties  on 
similar  systems.  The  analysis  should  be  documented 
in  the  contract  file. 

7.1.3  Service  Policies 

Currently,  the  services  arc  in  the  process  of  develop¬ 
ing  and  providing  additional  guidance  and  detailed 
instructions  for  the  full  implementation  ol  DFARS 
Subpart  46.7.  These  developments  arc  expected  to 
include  the  conduct  of  warrantv  cost-benefit 
analyses. 

7.1. 3.1  Navy 

Secretary  of  the  Navy  Instructions  (proposed  SFC- 
NAVTNSr  4330. x\)  are  currentK  being  developed 
and  reviewed  that  include  additional  guidelines  to 
DFARS  Subsection  46.770-8  for  the  conduct  of  war- 
ratity  cost-benefit  analyses  in  Na\\  programs. 
Specifically,  additional  guidance  is  provided  on  selec¬ 
tion  of  (lie  warranty  type,  performance  of  a  life-evvie 
cost-benefit  analvsis,  performance  o)  risk  and 
i.|ualitati\e  analvses,  am)  doeunienialion  of  pri'- 


7.1.2  DFARS  Subpart  46.7 

DI  ARS  Subpart  46.7  includes  a  number  ot  subsec¬ 
tions  providing  guidance  for  the  services  for  im- 
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ccduros  and  results.  The  conduct  of  warranty  cost- 
benefit  analyses  will  continue  to  adhere  tr)  the  policy 
and  guidelines  established  for  cost-benefit  and  life¬ 
cycle-cost  analyses  in  Economic  Analysis  Program 
Evaluation  for  Navy  Resource  Management,  SEC- 
NAVINST  7000.146,  18  June  1975.  The  Navy  has 
recently  sponsored  several  research  studies  in  the  area 
of  warranty  cost-benefit  analysis  procedures 
(References  8  and  16). 

7.1.3.2  Army 

On  23  September  1985,  the  Office  of  the  Assistant 
Secretary  of  the  Army  (Acquisition)  issued  additional 
warranty  policy  guidance  to  DEARS  Subsection 
46.770-8  concerning  remedies  and  cost-benefit 
analyses  in  Army  programs  (Reference  17).  The 
guidance  is  summarized  as  follows: 

•  Contracts  for  acquisition  of  weapon  systems  will 
not  exclude  the  requirements  to  redesign  poten¬ 
tially  defective  parts.  The  redesign  responsibility 
is  viewed  as  the  most  effective  remedy  available 
to  achieve  the  required  performance  requirements. 

•  A  formal  cost-benefit  analysis  must  be  completed 
and  documented  in  the  contract  file  for  every  war¬ 
ranty.  This  corrects  a  possible  misconception  that 
such  an  analysis  is  required  only  if  a  decision  is 
made  to  request  a  wai\er. 

To  assist  contracting  officers  in  completing  cost- 
benefit  analyses  before  negotiating  an  agreement  on 
a  warranty  price,  the  Army  has  made  available  a  war¬ 
ranty  cost-effect iveness  model  named  WARM 
developed  by  the  Army  Asiation  Systems  C  ommand. 
Ihc  model  is  discussed  in  Section  7.7. 

7.1. 3.3  Air  Force 

flic  Air  force,  in  a  guidance  document  etitillcd 
United  Sunes  Air  force  H'arranly  Adininislrulion 
Plan,  II  April  I986,  strongly  advocates  a  team  ap¬ 
proach  to  warranty  strategy  led  by  management  and 
composed  of  engineering,  logistics,  budget,  contract¬ 
ing,  legal,  competition  advocate,  and  user  nerson 
ncl.  fhe  document  specifically  requires  that  cost- 
benetit  antilyscs  be  conducted.  The  use  of  warran¬ 
ties  (PPAs)  that  are  dctcrmiited  to  he  cost-effective 
or  in  the  interest  of  national  defense  is  also  recom¬ 
mended,  regardless  of  the  unit  or  total  production 
cost. 

fhe  Air  force  Product  Pcrform;mcc  Agreement 
(  enter  at  V\'right-Pattcrson  Air  force  Base  is  the 
technical  local  point  for  warranty  applical ion.  It  of 


ters  a  number  of  tools  to  aid  in  selecting  an  ap¬ 
propriate  warranty  form  and  in  performing  cost- 
benefit  analyses.  The  PPAC  model  is  addressed  in 
Section  7.7.2. 


7.2  COST-BENEFIT  ANALYSIS 
PROCEDURES 

The  following  subsections  discuss  procedures  related 
to  conducting  a  cost-benefit  analysis  for  determin¬ 
ing  the  cost-effectiveness  of  a  warranty  and  review 
the  specific  ground  rules  in  DEARS  Subpart  46.7  for 
conducting  warranty  cost-benefit  analyses. 

7.2.1  Framework  of  Analysis 

This  section  presents  a  simple  framework  for  con¬ 
ducting  a  warranty  cost-benefit  analysis;  the  frame¬ 
work,  summarized  in  Figure  7-1,  is  based  on  a  life¬ 
cycle-cost  principle  as  suggested  in  DEARS  46.7. 

Let  us  first  define  several  terms  as  follows; 

l.CC  =  life-eycic  costs  — the  costs  to 

acquire  and  operate  a  system  over 
its  lifetime* 

I.CCnw  =  life-cycle  costs  without  a  warranty 

-  life-cycle  costs  with  a  warranty 

We  can  now  define  the  warranty  cost-benefit  (WCB) 
as  follows; 

WC'B  -  LCC^J^,  -  LCC\v  (1) 

If  l.C  C'  is  the  only  decision  metric,  then  WCB  must 
be  positive  (or  at  least  not  negative)  for  the  warran¬ 
ty  to  be  cost-effective.  By  considering  one  more  level 
of  detail  for  I  C'C\\ ,  we  can  establish  a  basis  for 
evaluating  warranty  price.  For  this  level  we  define 


I  C'C,v  - 

WP+FCC'^^, 

w  here 

wp 

price  for  the  warranty 

1C(  ,,,, 

all  other  l.CC’  costs  exclusive  o 
warranty  price 

*  111  .iM'iil  lOiiipIk.ilioMs  till  llli^  L'k'iiR'iUai \  prcRciilatK'n,  wc 
ilk- linn.' \,aIiK' ol  iik)ik.‘>  aiul  111  I  lal  ion  I.Rloi'.,  Noim.il- 
tv,  'Ik'-v'  vviti  li.ivo  lo  hv  iiiiuklvKCvt  111  an  appiopnaiv  niannsi 
Id  piovivk-  ,1  tiini  haviv  loi  an.ilvvi'-. 
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HOl'Rt:  7-1 

WARRANTY  COST-BKNKUT  TRAMKWORK 


Combining 

equations  I 

and  2,  we  have 

WC  B 

ICC\,, 

LC-X'w 

ICCsvv 

WP  -  LCCvTT, 

(3) 

Since  a  value  of  \VC'B  =  0  is  the  break-even  point  for 
selecting  a  warranty,  the  maximum  price  to  pay  is 
given  by 


^  N\\  lXC  ^y|,  (4) 

Now  let  us  assume  that  the  cost  to  the  contractor 
for  supplying  the  warranty  is  estimated  to  be  WC. 
Then  we  have 

WP  WC  +  CP  (5) 

where 

CP  =  contractor  profit 

From  equations  4  and  5,  the  contractor’s  maximum 
profit  is 

CP  =  WP  WC 

'  iiia\  *  niav  ^ 

=  1XC\,V  -l<^<^wT'  -WC  (6) 

These  relationships  arc  shown  graphically  in  Figure 

7-1.  If  TCCv\(.  and  I.CC\^\^  are  calculated,  the 


region  between  the  LCCt^  and  LCCj^^^-  values 
represents  the  range  of  possible  values  to  negotiate 
a  warranty  price  that  will  still  lead  to  a  positive  cost- 
benefit.  The  figure  shows,  for  an  assumed  value  of 
WC,  the  potential  contractor  profit  region  and  the 
warranty  cost-benefit  region  for  a  selected  profit  level. 

7.2.2  Performance  of  Analysis 

DFARS  Subparl  46.7  provides  specific  ground  rules 
for  the  conduct  of  warranty  cost-benefit  analysis,  in¬ 
cluding  tailoring  warranty  terms  and  conditions  for 
cost -effectiveness;  examining  a  system’s  life-cycle 
cost.s,  both  with  and  without  a  warranty;  and 
documenting  analysis  results  in  contract  files.  These 
areas  are  di.scussed  in  the  following  subsections. 

7.2.2.1  Tailoring  Warranty  Terms  and 
Conditions 

DFARS  Subsection  46.770-3  permits  contracting  of¬ 
ficers  broad  latitude  in  the  construction  of  warran¬ 
ties,  recognizing  that  the  objectives  and  circumstances 
vary  considerably  among  weapon  system  acquisition 
programs.  Consequently,  contracting  officers  can 
tailor  required  warranties  on  a  case-by-case  basis,  in¬ 
cluding  remedies,  exclusions,  limitations,  and  dura¬ 
tion,  so  long  as  they  are  eonsistent  with  DFARS 
Subsection  46.770-3.  It  must  be  kept  in  mind  that 
contracting  officers  can  exercise  these  options,  as  ap¬ 
propriate.  to  derive  cost-effective  warranties  in  light 
of  the  technical  risk,  contractor  financial  risk,  or 
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other  program  uncertainties.  Contracting  officers  are 
encouraged  to  construct  broader  and  more  compre¬ 
hensive  warranties,  or  to  narrow  the  scope  of  a  war¬ 
ranty  while  it  is  advantageous  to  do  so  and  is  in  ac¬ 
cordance  with  agency  policy.  For  e.xample,  not  all 
essential  performance  requirements  may  be  included 
in  a  warranty  if  the  contractor  was  not  responsible 
for  the  design  of  a  system. 

7.2.2.2  Factors  Affecting  Analysis 
Techniques 

It  is  necessary  to  recognize  that  the  techniques  and 
methods  used  to  conduct  a  cost-benefit  analysis  of 
a  warranty  may  vary,  depending  on  the  following 
factors: 

•  Type  of  warranty  selected 

•  Type  of  weapon  system 

•  Terms  and  conditions  e.xcrcised  by  the  contracting 
officer  (remedies,  exclusions,  limitations,  duration, 
financial  and  technical  risk,  and  uncertainty) 

•  Es.sential  performance  characteristics  of  a  weapon 
system  and  their  measurability  (the  extent  to  which 
they  can  be  quantified,  such  as  MTBF  and  other 
statistical  measures  of  reliability) 

•  Identification  and  measurability  of  various  types 
of  costs  (acquisition,  and  administrative  and  en¬ 
forcement  costs) 

7.2.2.3  Examining  a  System’s  Life-Cycle 
Costs 

DF'ARS  Subsection  46.770-8  suggc.sts  that  benefits 
to  be  derived  from  the  warranty  should  be  compared 
with  warranty  acquisition  and  administration  costs. 
The  analysis  should  examine  the  expected  life-cycle 
costs  for  the  warranty  versus  the  cost  expected  to  be 
incurred  if  the  weapon  system  were  supported  under 
normal  organic  support  conditions  or  possibly  con¬ 
tractor  support  services.  If  the  contracting  officer 
considers  a  specific  warranty  not  to  be  cost-effective, 
a  waiver  request  should  be  initiated  under  DFARS 
Subsection  46.770-9.  The  service  cost  models  re¬ 
viewed  in  .Section  7.7  use  a  lifc-cycle-cost  perspective. 

7.2.2.4  Documenting  Analysis  Results 

DFARS  Subsections  46.770-8  and  46.770-9  require 
that  warranty  cost-benefit  analyses  be  documented 
and  made  part  of  the  contract  file,  f'hc  documenta¬ 
tion  should  explicitly  present  the  methodology  and 
approach  used  in  estimating  costs  and  benefits  over 
the  life  of  the  weapon  system.  In  addition,  data 
sources  '  hould  be  identified.  Flic  documentation 


should  be  sufficiently  complete  that  another  analyst 
could  implement  the  approach  taken  and,  with  the 
.same  data,  reproduce  the  results  to  verify  the 
technical  soundness  of  the  analysis. 

7.3  A  GENERALIZED  APPROACH  TO 
WARRANTY  COST-BENEFIT  ANALYSIS 

This  section  presents  a  generalized  approach  to  con¬ 
ducting  a  w'arranty  cost-benefit  analysis,  using  the 
analysis  framework  presented  in  Section  7.2  and 
following  the  DFARS  guidance  in  employing  a  life¬ 
cycle-cost  approach.  The  approach  assumes  that  for 
any  given  procurement  there  may  be  several  forms 
of  warranty  to  consider,  and  for  any  given  form  there 
may  be  a  number  of  possible  variations.  For  exam¬ 
ple,  for  a  simple  assurance  type  of  warranty,  the  dura¬ 
tion  of  the  warranty  is  a  decision  variable.  For  an 
incentive  form  of  warranty,  a  choice  between  an 
MTBF  guarantee  or  an  RIW  may  have  to  be  made. 
Thus,  a  complete  warranty  cost-benefit  analysis  must 
consider  a  number  of  feasible  alternatives.  For  each 
alternative,  the  warranty  cost-benefit  (WCB)  must 
be  estimated  and  that  alternative  which  maximizes 
WCB  selected. 

Figure  7-2  is  a  form  of  decision  tree  that  depicts  the 
general  approach  to  warranty  cost-benefit  analysis. 
Steps  to  be  performed  are  numbered  in  the  figure 
and  summarized  in  Table  7-1.  The  approach  is  based 
on  the  assumption  that  the  warranty  price  will  be 
negotiated  after  the  potential  warranty  cost-benefit 
is  determined.  Often  the  contractor’s  perception  of 
warranty  costs  and  risks  is  different  from  that  of  the 
Government.  For  this  rea.son.  Figure  7-2  shows  a 
dashed  line  back  from  step  12  to  step  11  to  indicate 
that  warranty  form  and  parameter  selection  may  be 
an  iterative  process  during  the  price  negotiation.  Fur¬ 
ther  discussion  of  the  process  is  provided  in  the 
following  section. 

7.4  A  SIMPLIFIED  WARRANTY  PRICE- 
ANALYSIS  PROCEDURE 

This  section  presents  a  simplified  procedure  for 
analyzing  warranty  price  that  can  be  used  in  a  cost- 
benefit  analysis,  with  appropriate  modifications  or 
extensions.  The  procedure  is  based  on  the  assump¬ 
tion  that  failures  that  occur  during  the  warranty  will 
be  the  responsibility  of  the  contractor  — cither 
through  contractor  repair  or  bill-back.  Tliercfore,  the 
analysis  is  one  of  comparing  savings  in  repair  costs 
with  warranty  price.  I  hc  steps  are  as  tollows: 
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•  Step  /  —  Calculate  the  expected  system  usage  (SU) 
over  the  warranty  period,  using  operating  hours, 
cycles,  miles,  or  other  appropriate  units. 

•  5/ep  2— Estimate  the  average  mean  time  between 
failures  (MTBF)  over  the  warranty  period,  using 
mean  hours,  mean  cycles,  mean  miles,  or  other  ap¬ 
propriate  units. 

•  Step  J  -  Calculate  the  expected  number  of  failures 
(EE)  from  the  equation 

£1. 

MTBE 

•  Step  -/  —  Estimate  the  cost  to  the  Ciovernment  to 
process  each  failure  without  a  warranty  (ECnj^v). 

•  Step  5  — Estimate  the  cost  to  the  Ciovernment  to 
process  each  failure  under  the  warranty  (EC\y) 
such  as  organizational  maintenance,  data,  and 
shipping  costs. 


•  Step  6— Estimate  all  other  costs  (OC)  to  the 
Government  that  are  expected  as  a  result  of  the 
warranty,  excluding  warranty  price.  This  category 
primarily  includes  warranty  administration  costs 
and  could  include  transition  costs. 

•  Step  7— Estimate  all  other  co.sts  that  w'ill  be  saved 
(SC)  through  having  the  warranty,  such  as  deferred 
purchascof  test  equipment  and  deferred  training. 
Do  not  include  the  direct  cost  to  process  and  repair 
failures. 

•  Step  /?  — Calculate  the  break-even  price  (WP,,, ) 
for  a  warranty  as  follows; 

WP,„  =  EEx(FC\,v  - ECV)  +  SC-OC 

For  a  price  of  Wp,j,  ,  the  expected  costs  to  the 
Government  arc  the  same  with  and  without  a  war¬ 
ranty.  The  following  paragraphs  illustrate  this  ap¬ 
proach,  using  an  example  scenario. 
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TABLE  7-1 


WARRANTY  COST -BENEFIT  DECISION  STEPS 


Step 

Task 

Description 

1 

Compute  LCCujy 

For  a  selected  life-cycle  period,  compute  all 
costs  associated  with  acquiring  and  operating 
the  system,  assuming  that  no  warranty  is  to  be 
included  in  the  contract. 

2 

Select  a  Warranty 

Form 

Considering  factors  related  to  the  system,  acqui¬ 
sition  environment,  and  program  objectives, 
select  a  candidate  form  of  warranty. 

3 

Establish  Set  of 

Fixed  Parameters 

Select  values  to  use  in  the  LCC  analysis  that  are 
Independent  of  the  warranty  terms  and  conditions, 
e.g.,  military  labor  rates  for  maintenance. 

4 

Compute  Partial  LCC 

Compute  the  life-cycle  costs  that  do  not  vary 
with  the  warranty  terms  and* conditions. 

5 

Establish  Values  for 
Warranty  Parameters 

Select  a  set  of  specific  warranty  terms  and 
establish  values  to  be  used  in  the  LCC 
calculation. 

6 

Compute  Additional 

LCC  Costs 

Compute  the  remaining  LCC  values  related  to  the 
warranty  implementation. 

7 

Compute  Total  LCC 
Exclusive  of  War¬ 
ranty  Price 

Add  the  values  obtained  in  steps  4  and  6. 

8 

Store  Parameter  Set 
and  LCC  Value 

Store  values  to  be  used  for  final  selection. 

9 

Select  Additional 
Parameter  Sets 

Vary  applicable  warranty  parameters  and  repeat 
steps  4  through  8. 

10 

Select  Additional 
Warranty  Forms 

Select  another  feasible  warranty  form 
and  repeat  steps  3  through  9. 

11 

Select  Warranty  Form 
and  Parameter  Set 

Compute  warranty  cost-benefit  for  each  alter¬ 
native  and  select  that  which  maximizes  benefit 
prior  to  warranty  price. 

12 

Negotiate  Warranty 
Price 

Using  previous  results,  establish  a  fair  war¬ 
ranty  price,  iterating  as  necessary. 

Let  us  assume  that  a  unit  being  considered  tor  war¬ 
ranty  has  an  expected  MTBF  of  1,000  hours.  Five 
hundred  such  units  are  to  be  purchased  and  will 
operate  an  average  of  50  hours  per  month.  Govern¬ 
ment  cost  to  process  each  failure  without  a  warran¬ 
ty  is  estimated  to  be  $1,200.  A  warranty  of  18  months 
is  being  considered,  under  which  the  contractor  w  ill 
repair  all  covered  failures.  With  .such  a  warranty,  the 
Government  estimates  it  will  cost  5300  per  failure 
and  $75,000  to  administer  the  warranty,  and  it  will 
save  $100,000  in  deferred  training  and  deferred  pur¬ 
chase  of  depot  lest  equipment. 

The  steps  to  be  performed  are  as  follows: 

•  Step  7— The  expected  system  usage  is 

SU  =  500  units  X  50  hours  per 
month  X 18  months 
=  450,000  hours 

•  Step  2— The  average  MTBF  over  the  18-month 
period  is  1,000  hours.  Hence, 

MTBF  =  1,000  hours 

•  Step  3— The  expected  number  of  failures  is 

EF  =  SU/MTBF 
=  450,000/1,000 
=  450 

•  Step  4— The  cost  to  the  Government  to  process 
each  failure  without  a  warranty  is  given  as  $1,200. 
Hence, 

i 

FC,^^v  =  $>-200 

•  Step  5— The  cost  to  the  Government  to  process 
each  failure  under  the  warranty  is  given  as  $300. 
Hence, 

FCv^  =  $300 

•  Step  6  — Other  costs  related  to  the  warranty  that 
are  expected  to  be  incurred  arc  given  as  $75,000. 
Hence, 

OC  -  $75,000 

•  Step  7— Savings  due  to  the  warranty  arc  given  as 

SC  =  $100,000 

•  Step  (?— The  break-even  warranty  price  is  then 


WPyj^^  =  EFx(FC\^v-FC^v)  +  SC-OC 
=  450x11,200-300) 

-t- 100,000- 75,000 
=  $430,000 

These  calculations  show  that  if  the  price  for  the  war¬ 
ranty  is  $430,000  or  less,  there  is  a  net  saving  to  the 
Government  as  a  result  of  purchasing  the  warranty. 
A  procedure  of  this  type  is  somewhat  simplistic; 
however,  it  does  provide  an  initial  indication  of  the 
potential  cost-benefit  to  be  gained  by  a  warranty. 
Specific  limitations  are  as  follows: 

•  The  procedure  does  not  directly  consider  the  time 
value  of  money.  If  the  warranty  price  is  paid  with 
unit  delivery,  but  the  savings  will  occur  in  the 
future,  appropriate  discounting  procedures  should 
be  employed. 

•  A  con.servative  assumption  is  made  that  the  MTBF 
is  the  same  with  or  without  a  warranty.  Generally, 
for  warranties  with  incentive  features,  MTBF  is 
expected  to  be  better  with  a  warranty  because  of 
the  inherent  motivation  provided  to  the  contrac¬ 
tor  to  retain  warranty  dollars  as  profit. 

•  The  required  estimates  for  usage  time,  processing 
costs,  and  other  costs  are  shown  as  single  values 
but  may  require  complex  procedures  and  a  rele¬ 
vant  data  base  to  obtain  good  estimates. 

•  The  less-tangible  benefits  and  disadvantages  of  a 
warranty  are  not  considered  (they  are  discussed 
in  Section  7.6).  For  example,  a  warranty  provides 
protection  against  paying  for  correcting  a  systemic 
problem  that  may  require  redesign.  It  may  also 
cause  some  loss  of  self-sufficiency  if  the  contrac¬ 
tor  is  the  only  source  of  depot  repair. 

The  simplicity  of  the  procedure  provides  a  convenient 
way  of  evaluating  the  sensitivity  of  the  warranty  price 
to  one  or  more  parameters.  Figure  7-3  shows  the 
break-even  price  as  MTBF  varies  from  500  hours  to 
1,500  hours  for  the  above  example. 


7.5  WARRANTY  COST  ELEMENTS 

There  are  numerous  Government  costs  that  can  be 
considered  in  warranty  cost-benefit  analysis.  To 
evaluate  the  cost-cffcctivcness  of  a  warranty  accurate¬ 
ly,  it  is  necessary  to  identify  and  consider  applicable 
cost  elements  that  could  have  a  major  impact  on 
system  life-cycle  cost.  These  cost  elements  may  be 
obtained  for  both  the  no-warranty  and  warranty 
cases,  or,  equivalently,  only  incremental  costs  may 
be  considered.  The  following  subsect ionv  provide  ex¬ 
amples  of  such  cost  elements  — direct  and  indirect  - 
in  the  application  of  warrant ies. 


Mean  Time  Between  Failures 
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7.5.1  Direct  Cost  Elements 

Table  7-2  lists  various  cost  elements  that  are  useful 
in  analyzing  the  cost-effectiveness  of  warranties  from 
a  life-cycle-cost  perspective.  Each  cost  element  is 
defined  and  discussed  in  the  following  subsections, 
primarily  for  the  warranty  case. 

7.5.1.1  Warranty  Price 

The  warranty  price  cost  element  includes  the  price 
paid  to  the  contractor  for  supplying  the  warranty  and 
associated  data  products.  The  contractor  can  be  ex¬ 
pected  to  include  in  the  price  the  costs  of  resources 
required  to  meet  obligations  under  the  warranty  pro¬ 
visions  in  the  contract.  These  costs  may  be 
augmented  by  profit  and  perhaps  risk  factors 
representing  future  warranty  liability  to  determine 
the  final  warranty  price. 

In  evaluating  a  contractor’s  proposed  warranty  price, 
consideration  must  be  given  to  the  following  two 
public  laws:  P.L.  87-653,  Cost  and  Pricing  Data  Re¬ 
quirements,  and  P.L.  91-379,  Cost  Accounting  Stan¬ 
dards.  Under  the  disclosure  requirements  of  P.L. 
87-653,  the  contractor  is  responsible  for  substan¬ 
tiating  the  proposal  with  current,  accurate,  and  com¬ 
plete  cost  and  pricing  data.  This  requirement  extends 
to  the  warranty  price  as  well  as  to  all  other  elements 
of  the  proposal.  The  requirements  of  P.L.  91-379  also 
need  to  be  considered.  Any  question  as  to  whether 
the  proposal  as  presented  properly  complies  with  the 
contractor’s  disclosure  statement  and  approved  ac¬ 
counting  procedures  should  be  pursued  with  the  con¬ 


tractor  and,  if  necessary,  the  contract  administration 
office,  to  ensure  compliance. 

7.5.1.2  Warranty  Development 

The  warranty  development  cost  element  includes  the 
Government  program  development  and  management 
costs  for  obtaining  cost-effective  warranties  in 
weapon  system  procurements.  These  costs  may  in¬ 
clude  the  following  activities; 

•  Strategy  planning  between  contracts,  engineering, 
and  logistics  personnel  to  decide  on  “essential  per¬ 
formance  requirements’’  and  to  tailor  warranties 
on  a  system-by-system  basis 

•  Cost-benefit  analyses  to  determine  whether  the  use 
of  a  warranty  would  be  cost-effective 

•  Negotiation  with  contractors  to  determine  the  war¬ 
ranty  language 

Development  of  data  bases  and  models  from  various 
past  warranties  of  similar  systems  may  also  be  re¬ 
quired  to  aid  in  warranty  performance  and  cost  trade¬ 
off  decisions. 

7.5.1. 3  Equipment  Maintenance 

The  equipment  maintenance  cost  element  includes 
the  labor,  material,  and  transportation  costs  incurred 
by  the  Government  for  all  preventive  and  corrective 
maintenance  not  performed  by  the  contractor  under 
the  warranty.  Preventive  maintenance  may  include 
a  resident  staff  that  performs  periodic  maintenance, 
as  well  as  a  traveling  staff  that  performs  any  special 
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TABLE  7-2 

DIRECT  GOVERNMENT  WARRANTV  COST  ELEMENTS 

Cost  'Element 

Definition 

Warranty  Price 

Cost  of  warranty  charged  by  the  contractor 

Warranty  Development 

Cost  of  developing  warranty  terms  and  conditions 

Equipment  Maintenance 

Cost  of  preventive  and  corrective  maintenance 

Redesign 

Cost  of  engineering  and  modification  of  defective  parts 

Test  Equipment 

Cost  of  test  equipment  required  to  support  the  operat¬ 
ing  equipment 

Test  Equipment 

Support 

Cost  of  operation  and  maintenance  of  test  equipment 

Initial /Repl en 1 shment 
Spares 

Cost  of  spare  unlts/raodules  for  base  and  depot  stock 

Training 

Cost  of  training  personnel  In  the  maintenance  support 
and  handling  of  the  equipment  and  test  equipment 

Data 

Cost  of  documentation  for  operation,  maintenance,  and 
support  of  equipment  and  test  equipment 

Inventory  Management 

Cost  of  Inventory  management  functions  for  the 
equipment 

Administration  and 
Enforcement 

Cost  of  procedures  and  staff  to  administer  and  enforce 
the  warranty 

maintenance  on  a  periodic  basis.  Corrective  main¬ 
tenance  may  consist  of  organizational,  intermediate, 
or  depot  maintenance  costs.  For  military 
maintenance,  the  costs  may  include: 

•  Labor  and  material  for  fault  verification  and 
module  replacement 

•  Shipping  and  depot  labor  and  material  for  units 
that  are  not  repairable  at  the  station 

•  Shipping  and  depot  labor  and  material  for 
repairable  modules 

•  Replacement  costs  for  condemned  repairable 
modules 


For  warranty,  the  costs  may  include: 

•  Fault-verification  labor  costs  and  incidental 
materials 

•  Cost  of  shipping  units  to  and  from  the  contrac¬ 
tor  if  the  Government  pays  for  shipping 

7.5.1.4  Redesign 

The  redesign  cost  element  includes  the  labor  and 
material  costs  of  redesign  and  retrofit  efforts  that 
would  be  required  for  the  system  and  component 
parts  to  conform  to  specified  essential  performance 
requirements.  These  costs  may  include: 
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•  Engineering  analysis  to  determine  causes  of  non- 
conforming  units 

•  Corrective  engineering  design  and  drawing 
changes 

•  Modification  of  units,  spare  units,  or  spare  parts 
as  required 

•  Activities  associated  with  retest,  retrofit,  and  con¬ 
figuration  management 

Normally,  if  a  redesign  is  required,  the  bulk  of  these 
costs  will  be  borne  by  the  contractor  under  the  terms  * 
of  a  warranty,  with  limitations  or  “caps”  as  specified 
in  the  contract.  Without  a  warranty,  these  costs  are 
borne  by  the  Government. 

7.5.1.5  Test  Equipment 

The  test  equipment  cost  element  includes  the  cost 
of  test  equipment  required  to  support  the  operating 
equipment.  If  the  warranty  includes  contractor  depot 
repair  of  all  failures,  more  complex  test  equipment 
will  be  required  for  the  no-warranty  case  than  for 
warranty.  However,  at  transition  from  warranty  to 
organic  repair,  additional  test  equipment  will  be  re¬ 
quired,  such  as  that  needed  at  the  depot  level. 

7.5.1.6  Test  Equipment  Support 

The  test  equipment  support  cost  element  includes  test 
equipment  operation  and  maintenance  cost. 

7.5.1.7  Initial/Repienishment  Spares 

The  initial/replenishment  spares  cost  element  in¬ 
cludes  the  material  costs  of  spare  units  and  modules 
to  support  the  various  pipelines.  In  the  event  the 
system  reliability  fails  to  meet  stated  levels  during 
the  warranty  coverage,  additional  spares  may  be  re¬ 
quired  to  relieve  pipeline  shortages  that  may  develop. 

7.5.1.8  Training 

The  training  cost  element  includes  cost  of  training 
personnel  to  operate,  support,  and  maintain  the 
equipment.  It  also  includes  training  for  warranted 
equipment,  handling,  and  support,  as  well  as  train¬ 
ing  at  transition  from  warranty  to  organic 
maintenance. 

7.5.1.9  Data 

The  data  cost  element  includes  the  cost  to  purchase 
data  associated  with  the  operation,  maintenance,  and 
support  of  equipment  and  test  equipment.  Depend¬ 
ing  on  the  warranty  form,  the  Government  may  in¬ 


cur  additional  costs  of  purchasing  data  not  previously 
supplied. 

Warranty  performance  data  may  also  be  required, 
including  the  labor,  computer,  and  material  costs  of 
developing  and  maintaining  a  data  system  to  meet 
warranty  data  collection  and  analysis  requirements. 
These  efforts  may  include  the  following; 

•  A  data  collection  and  analysis  program  that  will 
accumulate,  process,  analyze,  and  report  the  in¬ 
formation  required  under  the  warranty 

•  A  semiannual  warranty  data  report  containing 
records  relating  to  population  size,  configuration, 
and  repair  history 

•  For  the  more  extensive  forms  of  warranty,  an  an¬ 
nual  warranty  effectiveness  study  containing  war¬ 
ranty  experiences  and  conclusions  regarding  the 
effectiveness  of  the  warranty  concept  applied  to 
the  contract 

In  addition,  it  will  be  necessary  to  update  any  af¬ 
fected  data,  includiftg  drawings  and  technical 
documents,  to  reflect  redesign  and  modification 
changes  on  failed  items. 

7.5.1.10  Inventory  Management 

The  inventory  management  cost  element  includes  the 
costs  to  the  Government  of  managing  items  in  in¬ 
ventory.  Only  those  items  (parts,  modules,  units) 
which  are  unique  to  the  equipment  are  included.  For 
a  warranty  where  the  lowest  level  of  military 
maintenance  is  at  the  unit  or  module  level,  there  will 
be  many  fewer  unique  items  than  for  organic 
maintenance,  where  depot  repair  will  require  manage¬ 
ment  down  to  the  part  or  assembly  level. 

7.5.1.11  Administration  and  Enforcement 

The  administration  and  enforcement  cost  element  in¬ 
cludes  the  labor  and  material  costs  for  Government 
personnel  to  manage  the  warranty.  The  necessary 
warranty  functions  to  be  performed  include  liaison 
between  the  program,  support,  user,  and  contractor 
activities,  including  development  and  implementa¬ 
tion  of  procedures  for  the  following: 

•  Reporting  and  processing  warranty  claims 

•  Handling,  storing,  and  transporting  warranted 
items 

•  Managing  integrated  logistics  support  and  con¬ 
figuration  management  of  warranted  items 

•  Determining  warranty  compensation 


I 

I 

I  This  cost  element  is  typically  treated  as  a  “delta”  or 

I  incremental  cost,  as  compared  with  the  no-warranty 

!  case. 

i  7.5.2  Indirect  Cost  Elements 

(  The  influence  of  many  of  the  direct  warranty  cost 

;  elements  (Table  7-2)  on  system  life-cycle  cost  to  the 

:  Government  can  be  determined  through  cost  model¬ 

ing.  Data  may  be  available  in  many  cases  for  obtain¬ 
ing  parametric  estimates.  However,  there  are  other 
warranty  cost  elements  that  are  less  amenable  to 
modeling  but  could  have  a  major  inlluencc  on  system 
life-cycle  cost.  These  cost  elements  are  considered  to 
be  indirect. 

I  Table  7-3  lists  various  indirect  cost  elements  that 

should  be  evaluated  in  warranty  cost-benefit  analyses. 
Because  the  elements  represent  risks  and  variabilities 
that  cannot  easily  be  accounted  for,  especially  w  ith- 
out  a  large  data  base,  it  may  be  necessary  to  apply 
engineering  judgment  w'hen  evaluating  their  innucnce 
I  on  system  life-cycle  cost.  This  is  particularly  true  for 

evaluating  a  contractor’s  proposal  that  may,  in  one 
form  or  another,  include  costs  to  protect  against 
perceived  risks. 

The  following  subsections  discuss  the  indirect  cost 
elements. 


7.5.2.1  Competition 

A  reduction  in  competition  may  result  if  warranty 
requirements,  primarily  essential  performance  re¬ 
quirements,  present  a  high  financial  risk.  The  poten¬ 
tial  liability  for  system  failures  would  be  too  great 
for  some  contractors  to  assume,  and  they  would 
withdraw  from  competition  rather  than  face  the  risk 
of  serious  financial  loss.  Their  actions  could  reduce 
competition  in  the  procurement  process  and  result 
in  higher  system  acquisition  costs  for  the  Govern¬ 
ment.  Competition  for  follow-on  production  may 
also  be  reduced  if  the  contractor,  under  w-arranty, 
has  an  established  repair  facility  that  has  been  amor¬ 
tized  to  an  extent  that  would  make  it  difficult  for 
a  new  entrant  to  compete. 

A  further  reduction  in  competition,  leading  possibly 
to  increased  cost,  may  occur  if  parts  to  maintain  the 
system  have  to  be  procured  from  the  contractor  sup¬ 
plying  the  warranty.  Usage  of  parts  from  other 
sources  could  void  the  warranty  coverage  if  the  terms 
and  conditions  are  not  carefully  constructed. 

7.5.2.2  Breakout 

A  decreased  opportunity  for  breakout,  leading 
po.ssibly  to  increased  cost,  may  occur  as  a  result  of 
warranty  application.  In  the  past,  system  programs 


TABLE  7-3 

INDIRECT  GOVERNMENT  WARRANTy  COST  ELEMENTS 

Cost  Element 

Definition 

Competition 

Cost  of  reduced  opportunities  for  competing  future  acqui¬ 
sition  of  equipment  and  parts 

Breakout 

Cost  of  reduced  opportunities  for  future  breakout  acquisi¬ 
tion  of  subassemblies 

Warranty  Default 

Cost  in  the  event  the  contractor  fails  to  fulfill  its  war 
ranty  obligations 

Technology 

Cost  of  reduced  opportunities  for  technological  advances 

Readiness 


Cost  of  loss  of  readiness  and  failed  maintenance  capabi 1 1 
ties  in  combat  environment 


have  obtained  significant  cost  savings  by  procuring 
directly  and  providing  selected  “broken  out” 
assemblies  to  the  system  contractor  as  GFE.  With 
warranties,  however,  system  programs  may  find  that 
the  practice  of  breakout  causes  very  difficult  prob¬ 
lems  in  resolving  system  failures,  e.g.,  fault  isolation, 
responsibility,  and  liability.  Warranties  may  signifi¬ 
cantly  reduce  the  amount  of  breakout  and  subse¬ 
quent  cost  savings  to  the  Government  unless  this 
issue  is  directly  addressed  in  the  contract  to  avoid 
such  limitations. 

7.5.2.3  Warranty  Default 

Warranty  obligations  may  not  be  fulfilled  for  reasons 
such  as  litigation  on  liability  for  system  failures,  or 
severe  monetary  losses  by  the  contractor.  Conse¬ 
quently,  the  Government  may  have  to  face  the  risk 
of  correcting  system  failures  without  compensation. 
The  costs  to  the  Government  in  this  regard  could  be 
significant. 

7.5.2.4  Technology 

Use  of  advanced  technologies  in  system  design  may 
decrease  if  contractors  are  motivated  by  warranties 
to  use  proven  concepts  to  reduce  the  risk  of  future 
system  failures. 

7.5.2.5  Readiness 

Warranties  may  affect  readiness.  For  example,  the 
need  for  contractor  field  services  or  return  factory 
shipment  could  delay  the  repair  of  inoperable  systems 
under  warranty  in  the  field,  decreasing  system 
readiness.  Therefore,  the  impact  on  system  life-cycle 
cost  to  maintain  readiness  should  be  evaluated  in 
warranty  cost-benefit  analy.ses.  One  solution  may  be 
to  have  additional  spare  units  available  in  the  field 
or  supply  pipelines  to  decrease  system  downtime.  The 
acquisition  and  support  costs  of  such  additional 
spares  should  then  be  evaluated  in  the  cost-benefit 
analyses. 

7.5.3  Cost  Factors 

Numerous  cost  factors  can  be  used  to  estimate  the 
direct  and  indirect  warranty  cost  elements  listed  in 
Tables  7-2  and  7-3.  To  accurately  evaluate  the  cost- 
effectiveness  of  a  warranty  pursuant  to  the  re¬ 
quirements  of  DIAR.S  Subsection  46.770-8,  it  is 
necessary  to  identify  and  consider  cost  factors  that 
could  have  a  major  impact  on  the  system  life-cycle 
cost. 


Air  Force  warranty  guidelines  (Reference  3)  present 
concepts  for  the  development  and  application  of  war¬ 
ranties  in  the  acquisition  of  weapon  systems.  The 
guidelines  describe  a  number  of  warranty  cost  fac¬ 
tors  that  are  useful  in  analyzing  the  cost-effectiveness 
of  required  warranties  from  a  life-cycle-cost  perspec¬ 
tive.  Table  7-4  presents  major  categories  of  these  cost 
factors  with  summary  descriptions. 

7.6  WARRANTY  BENEFITS 

The  benefits  associated  with  a  warranty  must  be  iden¬ 
tified  and  defined.  Benefits  may  be  qualitative  as  well 
as  quantitative;  for  example,  a  warranty  extends  the 
contractor's  responsibility  to  operational  or  field  per¬ 
formance  for  the  duration  of  the  warranty.  A  well- 
constructed  warranty  can  provide  increased  assurance 
that  operational  performance  will  be  as  specified. 
In  some  cases  this  assurance  can  be  quantified 
through  the  use  of  reliability  and  maintainability 
parameters  such  as  MTBF  and  MTTR.  This  is  par¬ 
ticularly  true  when  the  warranty  includes  guaranteed 
performance  levels  of  such  parameters.  For  exam¬ 
ple,  increased  reliability  means  fewer  failures.  The 
number  of  failures  influences  sparing  levels, 
maintenance  manpower  levels,  materials  costs  for 
repair,  and  other  logistics  and  support  elements 
associated  with  failures.  Consequently,  these  types 
of  warranty  benefits  can  be  translated  into  statistical 
measures  of  benefits  and  associated  costs  that  can 
be  used  in  the  conduct  of  a  cost-benefit  analysis. 

Benefits  may  not  always  be  quantifiable  in  terms  of 
direct  cost  savings.  Such  benefits  may  include  motiva¬ 
tion  for: 

•  Emphasizing  quality  engineering  in  system  design 

•  Using  the  warranty  requirements  as  a  way  to 
“screen”  contractors  who  are  not  capable  of  pro¬ 
ducing  systems  with  reliable  performance 

•  Focusing  measurements  of  system  performance  in 
the  field  through  warranties  instead  of  through  the 
development  environment 

•  Resolving  problems  early  and  rapidly,  with  incen¬ 
tives  for  no-cost  engineering  change  proposals 

•  Providing  realistic  estimates  of  field  performance 
during  proposal  negotiations 

It  is  recommended  that  tlic  nonquantifiablc  benefits 
be  identified  in  precise  terms  and  compared  to  the 
required  resources  so  that  the  decision  maker  can 
identify  the  most  cost-cffcctivc  alternative. 


7-12 


TABLR  7-4 


WARRANTY  COST  FACTORS 


Category 


Cost  Factors 


Reliability 
Maintainabi 1 i ty 


Readiness 


Logistics  Flow 


MTBF,  MTBR,  and  reliability  growth 

False-pull  rate,  false-return  rate,  and  repair  time 

Availability  and  consignment  spares 

Pipeline  and  storage  times,  turnaround  time,  and 
spare  quantities 


Initial  Acquisition  Cost 


Unit  cost,  test  equipment  cost,  training  cost,  and 
data  cost 


Support  Cost 


Contract  Price  Adjustment 


Transition  Cost 


Support  cost  per  operating  hour,  spares  cost,  field 
maintenance  cost,  warranty  administration  cost, 
shipping  cost,  and  facility  cost 

Operate  time  adjustment,  turnaround  time  adjust¬ 
ment,  unverified  failure  adjustment,  noncovered 
warranty  failure,  and  warranty  escalation  costs 

Facility  cost,  retraining  cost,  test  equipment 
cost ,  and  inventory  cost 


7.7  AVAILABLE  DoD  WARRANTY  COST 
MODELS 

There  is  no  DoD  warranty  cost-estimation  model  that 
addresses  all  the  warranty  requirements  of  10  USC 
2403.  Specifically,  current  DoD  models  do  not  fully 
address  aspects  of  both  essential  performance  re¬ 
quirements  and  engineering  redesign.  The  redesign 
responsibility  placed  on  the  contractor  can  be  viewed 
as  the  most  effective  remedy  available  to  achieve  the 
required  performance  requiremems  of  10  USC  2403. 
This  viewpoint  is  clearly  defined  by  Army  policy 
(Reference  17). 

Since  1975,  several  DoD  warranty  cost  models  have 
been  developed  for  analyzing  the  life-cycle  costs 
associated  with  military  warranties,  including  the 
following; 

•  Army  Warranty  Model  (WAR.Vl)  (Reference  18) 

•  PPAC  I,ifc-Cyele-C'osi/('ost  Breakdown  Structure 
Mode!  (References  19  and  20) 


•  Air  Force  Reliability  Improvement  Warranty 
(RIW)  Mode!  (Reference  3) 

Although  these  models  do  not  fully  address  the  war- 
ratiiy  requirements  in  10  USC  2403,  they  can  sup¬ 
port  warranty  cost-benefit  analyses  with  certain 
limitations.  Cost  analysts  will  need  to  supplement 
the.se  cost  models  with  algorithms  and  cost  equations 
that  address  the  essential  performance  warranty  re¬ 
quirements  of  the  law  — primarily  the  cost  issues  in 
engineering  redesign.  These  three  cost  models  are 
described  in  the  following  subsections. 

7.7.1  Army  WARM  Model 

WARM  is  an  available  DoD  bottom-up  accounting 
model  (from  U.S.  Army  Aviation  Systems  Command) 
developed  primarily  for  avionics  systems  application. 
It  is  computerized  and  available  on  dial-up  service. 

The  objective  of  the  model  is  to  provide  the  user  (covt 
analyst,  contracting  officer)  with  an  analytical  ap- 
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proach  to  conducting  the  quantitative  cost- 
cft'cctiveness  analysis  of  svairanties.  The  mode! 
provides; 

•  A  “should  cost”  on  a  warranty 

•  Cost-effective  analysis,  with  warranty  and  without 
warranty 

•  Risk  and  sensitivity  analysis,  depicting  random 
fluctuations  in  the  number  of  warranted  failures 

WARM  evaluates  the  number  of  warranted  failures 
according  to  the  given  distribution  of  MTBF  and 
generates  the  warranty  price  that  the  contractor 
should  be  paid  to  fix  the  expected  number  of  war¬ 
ranted  failures.  An  MTBF  can  be  derived  from  the 
failure  factor  (FF)  commonly  found  in  provisioning 
master  records  (PMRs).  The  model  further  computes 
the  Government’s  in-house  costs  with  or  without  a 
warranty  to  derive  the  total  costs,  and  compares  the 
alternatives. 

The  current  \crsion  of  WARM  includes  the  probabil¬ 
ity  distribution  of  aehieved  MTBFs  and  the  total 
costs,  as  well  as  graphical  representations  such  as 
probability  versus  MTBF,  probability  versus  cost,  and 
cost  versus  MTBF.  The  model  allows  the  user  to  con¬ 
duct  sensitivity  analyses  and  risk  assessments.  The 
user  provides  three  levels  of  MTBF— low  MTBF,  high 
MTBF,  and  the  MTBF  mode.  The  user  has  the  choice 
of  assuming  a  triangular  probability  distribution  of 
MTBFs  or  a  Weibull  distribution,  whichever  might 
better  fit  the  situation.  WARM  then  generates  a  prob¬ 
ability  distribution  (triangular  or  Weibull)  from  the 
input  MTBFs.  WARM  shows  the  expected  total  cost 
to  the  Government  with  and  without  a  warranty,  and 
its  corresponding  probability  or  confidence  interval. 
The  user  is  allowed  to  change  a  certain  percentage 
of  the  total  cost  to  sec  the  change  in  confidence 
interval. 

Reference  IS  prosides  detailed  instructions  on  input 
and  on  analysis  and  interpretation  of  the  model.  The 
reference  also  includes  a  sample  run  to  demonstrate 
ihc  ettpabilities  of  the  model. 

7.7.2  PPAC  Life-Cycle-Cost/Cost 
Breakdown  Structure  Model 

The  PF.AG  model  is  computerized  and  available  on 
dial-up  service  for  DoD  users.  It  is  based  on  the 
I.('( -2A  model,  a  botlom-up  accounting  model 
developed  for  the  Air  f  orce  in  1976.  The  FPA( 
model  is  part  of  a  system  that  includes  tutorial, 
library,  analysis,  and  tailoring  subsystems.  I  hc  ob¬ 
jective  of  the  system  is  to  provide  the  user  w  ith  a  tool 


for  analyzing  the  impact  of  a  selected  PPA  on  pro¬ 
gram  costs  from  a  life-cycle  perspective.  The  model 
is  intended  to  be  used; 

•  To  determine  whether  it  is  cost-effective  to  imple¬ 
ment  a  PPA  on  the  program  — that  is,  to  compare 
each  PPA  option  with  the  option  of  not  having 
a  PPA 

•  To  compare  the  various  PPA  alternatives  with  one 
another 

•  To  provide  a  structure  for  performing  trade-off 
studies  such  as  reliability  versus  maintainability 
or  two-level  versus  three-level  maintenance 

The  PPAC  model  is  a  set  of  equations  and  algorithms 
for  estimating  acquisition,  investment,  and  recurring 
cost  elements  relevant  to  a  PPA  application.  A  cost 
breakdown  structure  is  used  in  the  model  applica¬ 
tion  to  identify  the  cost  elements  relevant  to  the  PPA 
under  consideration.  The  model  considers  reliabil¬ 
ity  growth  and  MTBF  improvements  in  its  evalua¬ 
tion.  Reference  19  describes  the  algorithms  and  equa¬ 
tions  of  the  cost  model  as  well  as  procedures  for  using 
the  cost  estimates  from  the  model  in  warranty 
economic  analysis.  The  reference  includes  a  sample 
run  to  demonstrate  the  capabilities  of  the  model. 

7.7.3  Air  Force  RIW  Model 

The  Air  Force  RIW  model  is  an  available  DoD 
bottom-up  accounting  model  (from  Rome  Air 
Development  Center)  developed  primarily  for  elec¬ 
tronic  systems.  The  objective  of  the  Air  Force  RIW 
model  is  to  provide  a  means  for  evaluating  the  life- 
cycle  costs  of  an  RIW  program  as  an  aid  in  develop¬ 
ing  an  effective  warranty  procurement.  The  model 
compares  life-cycle  cost  under  a  totally  organic 
maintenance  concept  with  life-cycle  cost  under  an 
RIW.  Because  of  the  comparative  nature  of  the 
model,  total  life-cycle  costs  are  not  calculated. 
Specifically,  the  model  does  not  consider  those  costs 
which  arc  believed  not  to  vary  with  respect  to  the 
suppmt  concepts,  such  as  costs  of  installation  and 
standard  operation  (e.g.,  power  or  fuel  consumption). 

Ihc  model  assumes  that  MTBF  is  an  adequate 
measure  of  ccjuipment  reliability  and  that,  for  the 
populatit)!!  existing  at  any  given  time,  the  exponen¬ 
tial  disiribution  is  an  appropriate  description  of  the 
failure  pattern.  However,  the  MTBF  can  vary  oxer 
eciuipmeni  life  because  of  reliability  growth.  The 
RIW  motlcl  includes  a  reliability-growth  model 
developed  lot  warranty  economic  analysis. 

ihc  RIW  model  |vio\idcs  a  crunprehonsive  set  of 


7-14 


algorithms  and  equations  for  the  calculation  of  war-  and  presents  more  complex,  sccond-le\el  equations 
ranty  price.  This  eapability  allows  the  user  to  estimate  and  submodels  for  calculating  the  major  eost 

a  fair  and  reasonable  value  for  warranty  price  before  elements.  Reference  3  also  pros  ides  detailed  instruc- 

performing  a  complete  warranty  cost-benefit  analysis  tions  on  input  and  on  analysis  and  interpretation  of 
from  a  life-cycle  perspectise.  Warranty  price  ealeula-  the  model.  The  reference  includes  a  sample  run  to 

tions  use  the  generic  form  shown  in  the  equation  demonstrate  the  capabilities  of  the  model  and  a  com- 

below.  Reference  3  describes  this  equation  in  detail  plete  computer  listing  for  the  model. 

RIW  price  =  [(fixed  direct  costs) -i- (other  yearly  costs) x (number  of  years) x (discount  factor) 

+  (cost  per  repair) X  (expected  number  of  repairs)  x  (discount  factor) 

+  (cost  per  good  return) x  (expected  number  of  good  returns)  x  (discount  factor) 

-(-(warranty  data  and  administration  costs) x (discount  factor)]  x (risk  factor) x (profit  factor) 
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Chapter  Eight 
CASE  EXAMPLES 


This  chapter  briefly  reviews  some  of  the  early  ex¬ 
periences  with  the  more  extensive  forms  of  warranty 
and  presents  a  summary  of  a  number  of  more  re¬ 
cent  warranty  programs  representing  the  three  ma¬ 
jor  military  services  and  most  major  system  classes. 
The  earlier  programs  are  reviewed  because  they  are 
the  only  ones  for  which  enough  operational  data  are 
available  to  assess  the  feasibility  and  effectiveness  of 
military  warranty  programs. 

8.1  SUMMARIES  OF  EARLY  PROGRAMS 

Reviews  of  a  number  of  warranty  programs  begun 
during  the  1970s  have  generally  concluded  that  long¬ 
term  warranties  can  provide  significant  improvements 
in  operational  performance  (R&M). 

Reference  21  describes  an  interim  study  of  an  F-16 
reliability  improvement  warranty  program.  The  pro¬ 
gram  was  the  most  comprehensive  and  complex  war¬ 
ranty  application  ever  attempted  by  the  Department 
of  Defense.  It  involved  a  prime  contractor  and  four 
subcontractors  in  addition  to  the  participation  of 
four  European  countries.  On  the  basis  of  available 
preliminary  data,  it  was  estimated  that  the  Govern¬ 
ment  would  save  more  than  $100  million  by  support¬ 
ing  nine  critical  LRUs  through  an  RIW  program  in¬ 
stead  of  through  Air  Force  organic  maintenance.  The 
MTBR  for  the  nine  LRUs  as  a  group  was  estimated 
to  be  18  hours  as  compared  with  a  goal  of  17  hours. 
The  MTBF  growth  rate  of  the  warranted  LRUs,  how¬ 
ever,  was  not  statistically  different  from  the  growth 
rate  of  a  comparable  nonwarranted  group.  It  was 
concluded  that  the  program  objectives  were  being  met 
(reliability  goals  were  being  achieved)  and  that  both 
the  Government  and  contractor  would  benefit 
financially. 

Reference  22  review  s  several  warranty  progrants.  Tlie 
ARN-118  TACAN  under  warranty  (RIW)  was  com¬ 


pared  with  the  ARN-Ill  (no  warranty)  in  F-15  ap¬ 
plications.  The  ARN-118  showed  much  higher 
reliability,  by  a  factor  greater  than  2  to  1.  Savings  of 
more  than  $2.4  million  for  the  F-15  application  were 
translated  to  an  estimated  return  on  the  warranty  in¬ 
vestment  of  520  percent.  A  review  of  the  Carousel 
Inertial  Navigation  System  warranty  revealed  that  the 
aehieved  MTBF  was  12  percent  better  than  that 
guaranteed,  resulting  in  a  spares-cost  avoidance  of 
at  least  $2  million. 

Data  collected  by  ARINC  Research  Corporation 
compared  field  MBTF  values  under  a  warranty  pro¬ 
gram  with  goal  values,  some  of  which  were  contrac¬ 
tually  guaranteed.  Table  8-1  shows  that  the  field 
reliability  exeeeded  the  goal  value  for  all  the  programs 
tested  but  one  (Air  Foree  gyro).  The  data  were 
developed  over  a  period  when  field  reliability  for  un¬ 
warranted  systems  often  was  much  lower  than  was 
specified,  predicted,  or  tested. 

Although  the  results  shown  in  Table  8-1  suggest  that 
warranty  programs  prov  ide  a  mechanism  for  achiev¬ 
ing  reliability  equipment,  there  are  several  factors  to 
consider: 

•  The  data  represent  programs  that  were  carefully 
selected  for  warranty  application. 

•  Many  of  the  warranty  programs  entailed  I'airlv  ex¬ 
tensive  forms  of  warranty,  with  a  great  deal  of  ef¬ 
fort  given  to  structuring  the  terms  and  conditions 
properly. 

•  Advertising  that  an  equipment  is  to  be  warranted 
is  one  way  to  help  ensure  that  coniractor-pioposcd 
MTBf  values  are  realistic.  W  hile  this  is  beneficial, 
it  can  lead  to  misinici prciaiion  of  results  when 
data  from  warranted  equipment  are  compared 
with  similar  data  from  nonwarranted  equipment. 
W'ithout  an  expected  warranty  commitment,  ex¬ 
pected  M  I  Bl  values  otlen  became  inflated. 
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TABl.E  8-1 

RIW  EXPERIENCE:  FIEI.D  VERSUS  GOAL  MTBF 


Contract 

Date 

MTBF  (Hours) 

Ratio 
(Field  to 
Goal ) 

Equipment 

Service 

Field 

Goal 

Gyro 

Navy 

1967 

1 .02 

Gyro 

Air  Force 

1969 

0.77 

Pump 

Navy 

1973 

1.82 

VOR/II.S 

Army 

1974 

1.14 

Pump 

Air  Force 

1976 

1 .69 

TACAN 

Air  Force 

1975 

1,482 

1.85 

Klystron 

Air  Force 

1975 

3,780 

3.85 

INS 

Air  Force 

1975 

1,261 

1.16 

AHRS 

Air  Force 

1975 

2,943 

1,285*^ 

2,27 

Omega 

Air  Force 

1967 

769 

1.10 

Transmitter 

Air  Force 

197? 

310 

238** 

1 .47 

HUD 

Air  Force 

1977 

826 

325** 

2.56 

LDNS 

Army 

1977 

600 

1.20 

♦Estimated. 

‘♦Guaranteed 

by  contract 

8.2  SUMMARIES  OF  RECENT 
PROGRAMS 

All  but  one  of  the  programs  presented  in  this  sec¬ 
tion  are  relatively  new  and  have  limited  field  ex¬ 
perience.  Since  passage  of  the  1984  law,  hundreds  of 
procurements  have  been  contracted;  presumably, 
most  comply  with  the  statutory  regulation.  Unfor¬ 
tunately,  there  is  very  little  field  experience  to  assess 
the  workability  and  effectiveness  of  the  warranty  pro¬ 
visions.  The  lack  of  relevant  data  makes  evaluation 
of  warranties  difficult.  A  recent  Air  Force  PPAC 
study  assessing  the  effectiveness  of  Air  Force  RIW 
programs  provided  some  findings  on  the  data  pio- 
bloms  (Reference  22): 


•  Administration  and  tracking  of  warranted  items 
vary  from  program  to  program. 

•  Warranty  programs  are  diverse  in  the  amount  of 
reporting  and  relevant  data  available  to  accomplish 
an  adequate  assessment. 

•  Most  warranty  programs  do  not  undergo  the  pre- 
RIW  analyses  (trade  studies  and  cost-benefit 
analyses)  necessary  to  determine  the  best  way  to 
apply  a  warranty. 

In  light  of  these  findings,  the  reported  effectiveness 
of  warranty  should  be  viewed  with  caution,  and  it 
should  Ire  reeogni/cd  that  the  documentation  and 
collection  of  warranty  data  has  not  been  uniform, 
iherebv  impeding  direct  comparison  and  conclusions. 


t 
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The  following  tables  provide  summaries  of  warranty 
programs: 

•  Table  8-2  — Navy  Mine  Neutralization  System 

•  Table  8-3— Army  Apache  AH-64A  Helicopter 


•  Table  8-4— Army  M16  A2  Rifle,  5.56mm 

•  Table  8-5— Air  Force  Alternate  Fighter  Engine 
Program 

•  Table  8-6— Air  Force  F-15  Air  Vehicle 

•  Table  8-7 -Air  Force  ARN-118(V)  TACAN 


TABLE  8-2 

NAVY  MINE  NEUTRALIZATION  SYSTEM 


Background 

Naval  Sea  Systems  Command 
July  1984 
$24,909,272 
$498,186 
Initial 

3  years  for  material  and  workmanship  and  for  design 
and  manufacturing/per formartce 

Remedies  for  Co rrectinq  Defects 

Contractor  repairs  or  replaces  defective  parts.  Contractor  corrects  defects 
by  redesign.  Contractor  reimburse.*;:  the  Government  for  the  cost  of  repair  and 
parts  replacement  if  the  contractor  fails  to  repair  or  replace  promptly. 
Contractor  bears  transportation  costs. 

Basic  Warranty  Language 

Notwithstanding  inspection  and  acceptance,  the  Contractor  guarantees  that: 

(a)  Specified  components  are  designed  and  manufactured  to  conform  to  the 
performance  requirements  described  in  the  weapon  system  specification. 

(b)  Specified  components,  at  the  time  of  acceptance,  are  free  from  defects 
in  material  and  workmanship  which  would  cause  components  to  fail  to 
conform  to  the  performance  requirements  of  this  contract. 

Notwithstanding  any  provision  of  the  contract,  the  Contractor  is  responsible 
for  preparing  Engineering  Change  Proposals  (ECPs)  and  for  all  aspects  of 
implementing  ECPs  required  to  correct  deficiencies. 

Essential  Performance  Guarantee 

Requirements;  Weapon  specification  examples  Include  depth,  neutralization 

rate,  detection  range,  and  reliability. 

Validation  Means:  Specifications,  first  article  test,  factory  acceptance 

te.':t ,  environmental  stress  tests,  Sea  Board  trial,  test  and 
monitoring  of  system  prior  to  and  after  acceptance,  but 
prior  to  use. 


Procurement  Organization: 
Contract  Date: 

Price  of  Warranted  Items: 
Warranty  Price: 

Production  Phase: 

Warranty  Period: 


TABLE  8-3 

ARMY  APACHE  AH -64 A  HELICOPTER 
Background 


Procurement  Organization: 
Contact  Date: 

Price  of  Warranted  Items: 
Warranty  Price: 

Production  Phase: 

Warranty  Period: 


U.S.  Army  Aviation  Command 
9  April  1985 
$666,358,898 

No  cost  except  administration  ($274,000  FY  1985) 

ESP  -  4th  year 

2  years  or  240  flight  hours,  whichever  occurs  first,  for 
materiel  and  workmanship,  essential  performance,  and  design 
and  manufacturing 


Remedies  for  Correcting  Defects 


Contractor  repairs  or  replaces  failed  depot  components  of  138  aircraft  after  the  3,183rd 
allowable  failure  up  to  liability  cap  of  $21M.  Contractor  reimburses  the  Government  for 
repair  or  replacement  of  any  parts  due  to  defects  in  materiel  and  workmanship  that  occur 
on  a  lot  basis.  Contractor  reimburses  the  (Jovernment  for  the  cost  of  repair  and 
replacement  if  the  contractor  fails  to  repair  or  replace  promptly.  Contractor  does  not 
bear  transportation  costs. 


Basic  Warranty  Language 

Coverage:  Notwithstanding  inspection  and  acceptance  by  the  Government  of  supplies 
furnished  under  this  contract  or  any  provision  of  this  contract  concerning  the  conclu¬ 
siveness  thereof,  the  Contractor  warrants,  for  the  period  set  fortii  in  para  c,  that  any 
aircraft,  procured  under  this  contract,  including  all  warranted  components  and  lot 
defects  on  non-depot  repairable  parts  installed  on  such  aircraft: 

(1)  Will  meet  performance  requirements  specified  in  this  Warranty  Clause. 

(2)  Will  be  free  from  all  defects  in  material  and  workmanship  at  the  time  of  delivery 
that  would  cause  the  warranted  items  to  to  fail  to  meet  any  performance  require¬ 
ments  specified  in  this  Warranty  Clause. 

(3)  Will  conform  to  the  design  and  manufacturing  requirements  set  forth  in  Section 
C.l  of  this  contract,  consistent  with  the  contractor's  approved  Quality  Assurance 
System. 

Liability:  The  contractor  shall  be  liable  for  all  failures  and  direct  and  resultant 
damage  caused  thereby,  not  excluded  from  coverage,  to  the  extent  set  out  in  this  clause 
and  not  otherwise  limited  herein  or  elsewhere  in  this  contract.  The  contractor's  obli¬ 
gation  under  this  clause  shall  be  to  repair  or  to  absorb  the  cost  of  repair  of  failed 
warranted  components  beginning  with  the  3,184  repair.  Contractor's  maximum  liability 
shall  not  exceed  $21,000,000.  Included  within  this  limited  liability  is  a  separate 
$1,000,000  limitation  on  resultant  damages  as  defined  herein. 

Essential  Performance  Guarantee 

Requirements:  Contained  in  technical  manuals  for  operation  and  maintenance  with 

failure  rates  no  greater  than  allowed  by  the  AH-64A  system  specifica¬ 
tion  MTBF.  Evidence  of  failures  of  depot-repairable  assemblies  must 
not  exceed  3,183  failures  from  the  138  warranted  aircraft.  All 
parameters  are  related  to  field  performance  checks  such  as  rate  of 
climb,  gauge  readings,  or  satisfactory  maintenance  tests. 


Validation  Means:  Operation  and  maintenance  checks. 


TABLE  8-4 


ARMY  M16  A2  RIFLE.  5.56mm 


Background 


Procurement  Organization; 
Contract  Date; 

Price  of  Warranted  Items; 
Warranty  Price; 

Production  Phase; 

Warranty  Period; 


U.S.  Army  Armament.  Munitions  and  Chemical  Command 
August  1985 

$53,108,510  (116.722  units  @  $455) 

No  cost 

FSP  -  4th  year  (of  A2  version) 

1  year  for  materiel  and  workmanship,  essential  performance, 
and  design  and  manufacturing 


Remedies  for  Correcting  Defects 

Contractor  takes  corrective  action  for  defective  parts  when  failures  of  any  lot  exceed 
7-1/2  percent  of  lot  quantity.  Contractor  liability  as  a  mlnim'jm  requires  reimbursement 
for  defective  parts  but  may  also  require  lot  corrective  action.  Contract  price  reduction 
may  be  made  by  Government  decision  to  either  not  correct  or  partially  correct  defect. 
Contractor  bears  transportation  costs. 

Basic  Warranty  Language 

Specific  Warranties.  The  contractor  hereby  warrants  — 

(1)  Deslgn/Manufacturlng  Conformance  Warranty. 

For  one  year,  that  line  item  0001.  will  conform  to  all  design  and  manufacturing 
requirements  specifically  delineated  In  this  contract  (including,  but  not  limited  to, 
all  specifications  and  statements  of  work),  and  in  any  amendments  thereto.  Design  and 
manufacturing  requirements  include,  but  ate  not  limited  to,  all  structural  and  engi¬ 
neering  plans  and  manufactured  particulars,  including,  but  not  limited  to,  precise 
measurements,  tolerance,  materiels,  processes  and  finished  product  tests  for  the  item 
being  produced.  Allowance  shall  be  made  for  reasonable  wear  and  tear. 

(2)  Material  and  Workmanship  Warranty. 

For  one  year,  that  line  item  0001  at  the  time  of  delivery,  Is  free  from  all  defects  in 
materials  and  workmanship. 

(3)  Essential  Performance  Warranty. 

For  one  year,  that  line  item  0001  will  conform  to  the  essential  performance  require¬ 
ments  for  such  items  as  specifically  delineated  in  this  contract  and  in  any  amendments 
thereto.  Allowance  shall  be  made  for  reasonable  wear  and  tear.  For  purposes  of  this 
warranty,  the  essential  performance  requirements  are  delineated  as  follows  for  head 
space,  firing  pin  indent,  functioning,  targeting  and  accuracy. 

Essential  Performance  Guarantee 


Requirements; 


Validation; 


Parameters  directly  related  to  field  operation;  Head  space  (chamber 
length)  and  firing  pin  indent  (energy  and  centering  of  firing  pin  on 
cartridge)  ate  measurements.  Functioning  Is  a  serviceability  observation/ 
demonstration  by  the  rifle  user.  Targeting  and  accuracy  ate  operational 
requirements  that  are  determined  on  the  firing  range  by  the  rifle  user. 

Operation  by  the  rifle  user  and  maintenance  measurements  by  the  unit 
armorer . 


TABLE  8-5 

AIR  FORCE  ALTERNATE  FIGHTER  ENGINE  PROGRAM  (FllO-JOO  ENGINE) 

Background 


Procurement  Organization: 
Contract  Date: 

Warranty  Price: 

Production  Phase: 

Warranty  Period: 


Air  Force,  Aeronautical  Systems  Division 

December  1984 

$;^7,0/5,510 

Initial 

Varies;  see  Basic  Warranty  Language 


Remedies  for  Correcting  Defects 


Contractor  repairs  or  replaces  defective  parts.  Contractor  reimburses  the 
Government  for  the  cost  of  repair  and  parts  through  an  equitable  downward 
adjustment  in  contract  price.  Contractor  is  assessed  liquidated  damages  for 
delay  in  repair  and  provides  a  new  engine  in  the  event  of  aircraft  loss 
directly  attributable  to  the  engine. 


Ba sic  Warranty  Language 

The  Contractor  warrants  that  at  the  time  of  acceptance  and  for  a  period  of 
three  (3)  years  thereafter  or  for  1000  engine  flight  hours,  whichever  occurs 
first,  each  engine  (1)  shall  be  free  from  defects  in  material  and  workmanship; 
and  (li)  shall  be  free  from  any  condition  rendering  the  engine  unusable  and/or 
unserviceable  or  causing  it  to  operate  other  than  in  accordance  with  applicable 
T.O.  limits.  Any  such  conditions  shall  be  considered  defective,  even  though 
tests  at  contractor's  plant  reveal  otherwise.  Similar  provisions  for  each  of 
the  modules,  components,  and  serialized  parts  of  the  engine.  Support  equip¬ 
ments  warranted  for  three  years.  The  Contractor  warrants  that  the  performance 
of  each  engine  delivered  under  this  contract  for  a  period  of  3000  total  accu¬ 
mulated  cycles,  shall  (i)  not  be  less  than  98%  of  the  intermediate  thrust  as 
set  forth  in  specification;  (11)  shall  not  exceed  105%  of  the  intermediate 
specific  fuel  consumption  (SFC)  as  set  for  in  the  specification.  With  respect 
to  (1)  and  (11),  performance  shall  be  determined  by  Engine  Monitoring  System 
(F.MS)  and  may  be  determined  by  the  Government  on  either  (1)  an  Installed  basis 
or  (2)  and  uninstalled  basis  appropriately  corrected  to  the  installed 
condition.  Additional  warranties  included  on  engineering  removal  rate  and 
combuster  and/or  high  pressure  turbine. 

Essential  Performance  Guarantee 

Requirements;  Included  in  warranty  provisions:  Not  to  be  less  than  98  per¬ 
cent  of  the  specified  intermediate  thrust  and  not  to  exceed  105 
percent  of  the  specified  intermediate  specific  fuel  consumption. 


Val idatlon; 


Performance  determined  by  engine  monitoring  system  and  combined 
engine  removal  rate. 


TABLE  8-6 

AJR  FORCE  F-15  AJR  VEHICLE 


Background 


Procurement  Organization: 
Contract  Date: 

Warranty  Price: 

Production  Phase: 

Warranty  Period: 


Air  Force.  Aeronautical  Systems  Division 
Match  1986 

$/!,900,000  (estimated) 

Follow-on  (initial  production  January  1970) 

6  months  (defects  in  design):  12  months  (materials 
and  workmanship 


Remedies  for  Correcting  Defects 


Contractor  corrects  or  partially  corrects  defects  at  written  direction  from 
the  contracting  officer.  Contract  price  is  reduced  for  partial  correction  or 
noncorrection.  Contractor  reimburses  the  Government  for  correction  or 
replacement  of  design  defects,  not  to  exceed  in  the  aggregate  $3,930,516. 
Contractor  bears  transportation  costs. 

Basic  War ranty  Language 

Supplies  furnished  under  this  contract  are  designed  and  manufactured  to 
conform  to  the  specified  performance  requirements  delineated  in  SOW  as  relating 
to  the  Part  I  specifications  for  performance  guarantee.  Supplies  furnished, 
at  the  time  of  delivery,  are  free  from  defects  in  material  and  workmanship  and 
will  conform  with  special  provision  551/M  of  F33657-84-C-2131  on  fabrication 
requirements  for  aircraft  manufacture  acceptance.  As  to  support  equipment, 
fabrication  requirements  as  listed  in  the  Priced  Aerospace  Ground  Equipment 
List  are  attached  to  this  contract. 

Essential  Pe r formance  Guarantee 

Requirements:  Contained  in  classified  specifications.  Examples  Include 

speed,  take-of f/ianding  distance,  and  specific  excess  power. 


Validation: 


Acceptance  tests  and  operational  use. 


TABLE  8-7 


AIR  FORCE  ARN-118(V)  TACAN 
Background 

Procurement  Organization;  Air  Force,  Electronic  Systems  Division 

Contract  Date;  July  1975 

Price  of  Warranted  Items;  $72,023,206 

Warranty  Price:  $12,506,985 

Production  Phase;  Initial 

Warranty  Period:  4  years  (RIW  and  MTBF  guarantee) 

Remedies  for  Correcting  De f ect s 

Under  RIW,  contractor  repairs  or  replaces  every  covered  failure.  Under  MTBF 
guarantee,  contractor  determines  causes  of  nonconforming  MTBF,  develops  and 
Implements  corrective  action,  and  provides  consignment  spares  in  the  interim. 

Basic  War ranty  Language 

Under  RIW,  the  system  will  be  free  from  defects  in  design,  material,  and 
workmanship,  and  will  operate  in  its  intended  environment  in  accordance  with 
contractual  specifications  and  for  the  warranty  period  set  forth  in  the 
contract.  Under  MTBF  Guarantee,  the  system  will  achieve  a  MTBF  value  egual  or 
greater  than  the  following;  500  hours  (1  through  12  months),  625  hours  (13 
through  24  months),  and  800  hours  (25  through  48  months). 

Essential  Performance  Guarantee 

Reguirements;  MTBF. 

Validation:  Operate  time  is  measured  by  elapsed-tlme  indicators,  and 

failures  are  those  covered  under  the  RIW. 

Results:  Final  results  show  that  system  MTBF  exceeded  1,000  hours,  well 

above  the  highest  guarantee  value.  Warranty  administration 
worked  well,  and  the  warranty  program  is  conisidered  a  model  RJW 
program. 


Appendix  A 
GLOSSARY  OF  TERMS 


Acceptance— The  act  of  an  authori-ied  representative 
of  the  Government  by  which  the  Government,  for 
itself  or  an  agent  of  another,  assumes  ownership  of 
existing  identified  supplies  tendered  or  approves 
specific  services  rendered  as  partial  or  complete  per¬ 
formance  of  the  contract. 

Assurance  warranty  — A  warranty  form  consistent 
with  10  use  2403  that  is  designed  to  assure  that 
minimum  required  design,  quality,  and  performance 
levels  are  achieved.  There  is  no  built-in  incentive  for 
the  contractor  to  exceed  minimum  levels. 

Availability  guarantee— A  contractual  guarantee  that 
the  availability  of  operational  systems  will  meet  a 
stated  level  when  measured  in  accordance  with 
stipulated  procedures. 

Commercial  supplies  — Equipment  or  supplies  that 
normally  are  sold  or  offered  to  the  public  commer¬ 
cially  by  a  supplier  (frequently  referred  to  as  off-the- 
shelf  items). 

Correction  — Elimination  of  a  defect. 

Cost-benefit  analysis— The  process  used  to  compare 
the  total  costs  of  a  warranty  with  the  benefits  to  be 
derived  from  the  warranty. 

Defect —Any  condition  or  characteristic  in  any  sup¬ 
plies  or  services  furnished  by  the  contractor  under 
the  contract  that  is  not  in  compliance  with  the  re¬ 
quirements  of  the  contract. 

Design  and  manufacturing  requirements  — Structural 
and  engineering  plans  and  manufacturing  par¬ 
ticulars,  including  precise  measurements,  tolerances, 
materials,  and  finished  product  tests  for  the  weapon 
system  being  produced. 


Essential  performance  requirements  — Operating 
capabilities  and  reliability  and  maintenance  charac¬ 
teristics  of  a  weapon  system  that  are  determined  by 
the  Secretary  of  Defense  (or  delegated  authority)  to 
be  necessary  for  the  system  to  fulfill  the  military  re¬ 
quirement  for  which  it  is  designed. 

Foreign  military  sales— The  selling  of  United  States- 
produced  military  equipment  and  services  to  friendly 
foreign  governments  under  the  authority  of  the 
Foreign  Assistance  Act  of  1961,  as  amended. 

Government-furnished  properly— Property  in  the 
possession  of,  or  acquired  directly  by,  the  Govern¬ 
ment  and  subsequently  delivered  or  otherwise  made 
available  to  the  contractor. 

Incentive  warranty— A  warranty  form  that  provides 
incentives  for  the  contractor  to  exceed  minimum 
design,  quality,  or  performance  levels. 

Initial  production  quantity— The  number  of  units  of 
a  weapon  system  contracted  for  in  the  first  program 
year  of  full-scale  production. 

Inspection  —  Examination  and  testing  of  supplies  or 
services  (including,  when  appropriate,  raw  materials, 
components,  and  intermediate  assemblies)  to  deter¬ 
mine  whether  they  conform  to  contract  requirements. 

Latent  defect— A  defect  that  exists  at  time  of  accep¬ 
tance  that  is  not  normally  detected  through  routine 
inspection  and  that  manifests  itself  after  acceptance. 

Life-cycle  cost— The  total  cost  to  the  Government  for 
acquiring,  operating,  and  supporting  a  system  over 
its  lifetime. 

Logistics  support  cost  guarantee— A  contractual 


guarantee  that  the  logistics  support  cost  of  a  popula¬ 
tion  of  systems  will  not  exceed  a  stated  value  when 
measured  and  calculated  in  accordance  with 
stipulated  procedures. 

Mature  full-scale  production  —  Follow-on  production 
of  a  weapon  system  after  manufacture  of  the  lesser 
of  the  initial  production  quantity  or  one-tenth  of  the 
eventual  total  production  quantity. 

Mean  time  between  failures  guarantee— A  contrac¬ 
tual  guarantee  that  fielded  or  field-tested  systems  will 
exhibit  a  stated  MTBF  level  when  measured  in  ac¬ 
cordance  with  stipulated  procedures. 

Prime  contractor— Party  that  enters  into  an  agree¬ 
ment  directly  with  the  United  States  to  furnish  a 
system  or  a  major  subsystem. 

Product  performance  agreement— A  management 
tool  designed  to  increase  the  contractor’s  responsibil¬ 
ity  for  the  field  performance  of  a  product. 

Redesign  remedy— Warranty  remedy  that  requires  the 
contractor  to  redesign  the  product  to  correct  a 
deficiency. 

Reliability— Characteristic  of  a  system  or  equipment 
that  describes  its  ability  to  perform  without  failure. 
Reliability  is  usually  expressed  in  terms  of  mean  time 
between  failures  (MTBF)  or  probability  of  mission 
success. 

Reliability  improvement  warranty— A  fixed-price 
contractual  commitment  for  a  contractor  to  provide 
depot  repair  services  as  part  of  a  long-term  warran¬ 
ty,  thereby  providing  an  inherent  incentive  to  correct 
problems  and  improve  reliability. 

Turnaround  time— The  time  from  receipt  of  a  war¬ 
ranted  item  at  the  contractor’s  repair  facility  to  com¬ 
pletion  of  the  repair  and  sign-off  by  the  authorized 
Government  representative. 

Warranty— A  promi.se  or  affirmation  given  by  a  con¬ 
tractor  to  the  Government  regarding  the  nature. 


usefulness,  or  condition  of  the  supplies  or  perform¬ 
ance  of  services  furnished  under  the  contract. 

Warranty  administration— Activities  conducted  to 
prepare  for,  implement,  and  terminate  the  warranty. 

Warranty  breach  —  Failure  to  meet  the  warranty  terms 
and  conditions. 

Warranty  duration  —The  coverage  period  for  the  war¬ 
ranty;  may  be  on  an  item,  lot,  or  total  production 
quantity  basis. 

Warranty  extension  — Continuation  or  modification 
of  the  warranty  when  the  current  warranty  is  about 
to  expire. 

Warranty  implementation  plan— A  plan  that  defines 
warranty  responsibilities,  identifies  responsible  par¬ 
ticipants,  and  establishes  warranty  interface  and  im¬ 
plementation  procedures. 

Warranty  price- The  price  paid  to  the  contractor  for 
providing  the  warranty.  In  cases  where  a  separate 
contractual  line  item  for  warranty  does  not  exist,  war¬ 
ranty  price  may  have  to  be  estimated. 

Warranty  remedy— Actions  of  a  contractor  to  meet 
its  obligations  under  the  terms  of  the  warranty  when 
a  warranty  defect  occurs. 

Warranty  risk -Risks  associated  with  the  warranty 
commitment. 

Warranty  transition  —  Events  related  to  ending  a  war¬ 
ranty.  Transition  may  entail  a  change  in  maintenance 
structure. 

Warranty  waiver -A  variance  from  meeting  the  re¬ 
quirements  of  10  use  2403  because  of  national 
security  interests  or  because  a  warranty  would  not 
be  cost-effective. 

Weapon  system  —  System  or  major  subsystem  used 
directly  by  the  armed  forces  to  carry  out  combat 
missions. 
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LIST  OF  ACRONYMS  AND  ABBREVIATIONS 


10  use  2403 

Title  10,  Section  2403,  of  the  United 

LSC 

Logistics  Support  Cost 

States  Code 

LSCG 

Logistics  Support  Cost  Gucirantee 

MACOM 

Major  Command 

AG 

Availability  Guarantee 

MAT  DEV 

Materiel  Developer 

AR 

Army  Regulation 

MDT 

Mean  Downtime 

ASPR 

Armed  Services  Procurement 

MFP 

Materiel  Fielding  Plan 

Regulation 

MFT 

Materiel  Fielding  Team 

MIUSTD 

Military  Standard 

BITE 

Built-In-Test  Equipment 

MLSC 

Measured  Logistics  Support  Cost 

MOA 

Memorandum  of  Agreement 

C^ 

Command,  Control,  and 

MOU 

Memorandum  of  Understanding 

Communications 

MTBF 

Mean  Time  Between  Failures 

CLIN 

Contract  Line  Item  Number 

MTBFG 

Mean  Time  Between  Failures 

COD 

Correction  of  Deficiencies 

MTBR 

Guarantee 

Mean  Time  Between  Removals  or 

Defense  Contract  Administration  Replacements 

Services  MTTR  Mean  Time  to  Repair 

Defense  Federal  Acquisition  Regula¬ 
tion  Supplement  OSD  Office  of  the  Secretary  of  Defense 

Data  Item  Description 

Department  of  Defense  P’l 

PCO 

ECP  Engineering  Change  Proposal  PMR 

EW  Electronic  Warfare  PPA 

PPAC 

FAR  Federal  Acquisition  Regulation 


FF 

Failure  Factor 

FFW 

Failure-Free  Warranty 

QA 

Quality  Assurance 

FMS 

Foreign  Military  Sales 

FSD 

Full-Scale  Development 

R&M 

Reliability  and  Maintainaf-'ity 

RFP 

Request  for  Proposal 

GFE 

Government-Furnished  Equipment 

RIW 

Reliability  Improvemeiit  Warranty 

GFM 

Government-Furnished  Material 

RTOK 

Retest  Okay 

GFP 

Government-Furnished  Property 

SFCNAVINST  Secretary  of  the  Navy  Instruction 

JAG 

Judge  Advocate  General 

SOA 

Stale  of  the  Art 

SRU 

Shop  Replaceable  Unit 

LCC 

Life-Cycle  Cost 

LRU 

Line  Replaceable  Unit 

TA(  AN 

Tactical  Air  Nasigation 
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Preplanned  Product  Improvement 
Procurement  Contracting  Officer 
Provisioning  Master  Record 
Product  Performance  Agreement 
Product  Performance  Agreement 
Center 


DCAS 

DFARS 

DID 

DoD 
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I  I4M.  M^Jor  wM^oa  •yMama:  contractor  fuarantMc 

(a)  Ib  ttkii  Mctaon: 

(1)  “Weapon  tyatem"  meant  itemt  that  can  be  used  direct);  by  the  armed 
foroet  to  carry  out  combat  mistions  and  t)mt  coat  more  than  $100,000  or  for 
which  the  eventual  total  procurement  coet  is  more  titan  $10,000,000.  Such  term 
does  not  include  eommercia]  items  told  in  substantial  quantities  to  the  general 
public. 

(2)  “Prime  oontractor”  means  s  party  Umt  enters  into  an  agreement  directly 
with  tite  United  States  to  furnish  part  or  all  of  a  weapon  system. 

(3)  "Design  and  manufacturing  requirements"  means  structural  and  engi¬ 
neering  plana  and  manufacturing  partxulars,  including  precise  measurements, 
tolerances,  materials,  and  finished  product  tests  for  the  weapon  system  being 
produced. 

(4)  “Easentia]  performance  requirements”,  with  respect  to  a  weapon  system, 
means  the  operating  capabilities  or  maintenance  and  reliabQity  characteristica  of 
the  syitem  that  are  determined  by  the  Secretary  of  Defense  to  be  necessary  for 
the  system  to  fulfill  the  military  requirement  for  which  the  tyatem  is  designed. 

(61  "Component"  means  any  eonitituept  element  of  a  weapon  system. 

(6)  “Mature  full-scale  produetioo”  means  the  manufacture  of  all  nnita  of  a 
weapon  system  after  the  manufacture  of  the  first  one-tenth  of  the  eventual  total 
production  or  the  initial  production  quantity  of  such  system,  whichever  is  less. 

(7)  “Initia]  production  quantity”  means  the  number  of  units  of  a  weapon 
system  contracted  for  in  the  first  year  of  fuKscale  production. 

(8)  "Head  of  an  agency"  has  the  meaning  given  that  term  in  section  2302  of 
this  title. 

(k)  Except  as  otherwise  provided  in  this  section,  the  head  of  an  agency  may  not 
after  January  1,  1985,  enter  into  a  contract  for  the  production  of  a  weapon  system 
unless  each  prime  contractor  for  the  system  provides  the  United  States  with  written 
guargntees  that — 

(1)  the  item  provided  under  the  contract  will  conform  to  the  design  and 
manufacturing  requirements  specifically  delineated  in  the  production  contract 
(or  in  any  amendment  to  that  contract); 

(t)  the  item  provided  under  the  contract,  at  the  time  it  is  delivered  to  the 
United  Ststaa,  will  be  free  from  all  defects  in  materials  and  workmanship; 

(I)  the  item  provided  under  the  contract  will  conform  to  the  easential  per¬ 
formance  requirements  of  the  item  as  specifically  delineated  in  the  production 
contract  (or  in  any  amendment  to  that  contract);  and 

(4)  if  the  item  provided  under  the  contract  fails  to  meet  the  guarantee 
specified  in  clause  (1),  (2i,  or  (S),  the  contractor  will  at  the  election  of  the 
^reiary  of  Defense  or  as  otherwise  provided  in  the  contract — 

(A)  promptly  take  such  corrective  action  as  may  be  necessary  to  correct 
the  failure  at  tio  additional  cost  to  the  United  States,  or 

(B)  pay  costs  reasonably  meurred  by  the  United  States  in  taking  such 
corrective  action 

(e)  The  head  of  the  agency  concerned  may  not  require  guarantees  under  subaec- 
tion  (b)  from  a  prime  contractor  for  a  weapon  system,  or  for  a  component  of  a 
weapon  system,  that  is  furnished  by  the  UniWd  States  to  tiie  contractor. 

(d)  Subject  to  subsection  (eXll.  the  Secretary  of  Defense  may  waive  part  or  all  of 
subsection  (bl  in  the  case  of  a  weapon  system,  or  component  of  a  weapon  system,  if 
the  Secretary  determines— 

(1)  that  Uie  waiver  is  necessary  in  the  interest  of  national  defense;  or 

(2)  that  a  guarantee  under  that  aubaeclion  would  not  be  onat-effective. 
T7*e  SecTcta^  may  not  delegate  authority  under  this  subsection  to  any  person  who 
holds  s  position  ^low  the  level  of  Assistant  Secretary  of  Defense  or  Assistant 
Secretary  of  a  military  department 

(«XI)  Before  making  a  waiver  under  subsection  (dl  with  respect  to  s  weapon 
•ystem  that  is  s  major  defense  acquisition  program  for  the  purpose  of  section  lS9a 
of  this  title,  the  Secretary  of  Defense  shall  notify  the  Committees  on  Armed  Services 
and  on  Appropriations  of  the  Senate  and  House  of  Representatives  in  writing  of  his 
intention  to  waive  any  or  all  of  the  reqairements  of  subsection  (b)  with  respect  to 
that  system  and  shall  include  in  the  notice  an  explanation  of  the  reasons  for  the 


«)  Not  lour  thoa  Febroory  1  of  each  ye*r,  th«  Secretory  of  Defenoe  onbmh 
to  the  eommitUes  opecified  in  pomgroph  (1)  o  report  identifying  each  woiw  mode 
onder  oubaectioo  (d)  during  the  preceding  eolendor  year  for  a  weapon  eyaum  tiiat  io 
not  0  major  defense  acquisition  program  for  the  purpose  of  section  139a  of  this  title 
and  ahall  inehide  in  the  report  an  explanation  of  the  reasons  for  the  waivers. 

(f)  The  requirement  for  a  guarantee  under  subsection  (bj(3)  an>lies  only  in  the 
ease  of  a  oontract  for  a  weapon  sysum  that  is  in  mature  full-scale  production. 
However,  nothing  in  this  section  prohibits  the  head  of  the  agency  concerned  from 
negotiating  a  guarantee  similar  to  the  guarantee  described  in  that  subsection  for  a 
weapon  sysum  not  yet  in  mature  full-scale  production.  When  a  contract  for  a 
weapon  sytum  not  yet  in  mature  full-scale  production  is  not  to  include  the  full 
guarantee  dcacribcd  in  eubsection  <bK3),  the  SKretary  shall  comply  with  the  notice 
requircmenU  of  subsection  (el 

(f  >  Nothing  in  this  section  prohibiu  the  head  of  the  agency  concerned  from — 

(I )  negotiating  the  specific  deUils  of  a  guarantee,  including  reasonable  exclu¬ 
sions,  liraiutions  and  time  duration,  so  long  as  the  negotiated  guarantee  is 
eonsisUnt  with  the  general  requiremenU  of  this  section: 

(1)  requiring  that  componenu  of  a  weapon  aysUm  furnished  by  the  United 
States  to  a  contractor  be  properly  insuUed  so  as  not  to  invalidate  aay  warranty 
or  guarantee  provided  by  the  manufacturer  of  such  component  to  the  United 
Suus. 

(3>  reducing  the  price  of  any  oontract  for  a  weapon  sysum  or  other  defense 
oquipment  to  take  account  of  any  payment  due  from  a  contractor  puraoant  to 
aubclauae  (Bl  of  aubaection  (bM4); 

(4)  in  the  eaae  of  a  dual  acurce  procurement,  exempting  from  the  require¬ 
ments  of  subsection  an  amount  of  production  by  the  aacond  source 

contractor  equivalent  to  the  first  one-unth  of  the  eventual  total  production  by 
the  second  source  contractor,  and  , 

(Si  using  writun  guaranuee  to  a  greater  exunt  than  required  by  this  section, 
including  guarantees  that  exceed  those  io  clausead).  (2).  and  (3)  of  subsection  (b) 
and  guarantees  that  provide  more  comprehensive  remedies  than  the  remedies 
specified  under  clause  (41  of  that  subsection 
(hwll  TW  Secretary  of  Ilefeiise  shall  prescribe  such  regulations  as  B«y  be 
necessary  to  carry  out  this  aecuon 

12)  This  section  does  not  apply  to  the  CotM.  Guard  or  to  the  National  Aeronautiea 
and  Space  Administration. 
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Appendix  D 

DEFENSE  FEDERAL  ACQUISITION  REGULATION  SUPPLEMENT 

(DFARS)  SUBPART  46.7 


This  appendix  presents  the  latest  version  of  DFARS  Subpart  46.7,  which  was  issued 
during  final  production  of  this  handbook.  Text  in  the  handbook  refers  to  the  earlier 
version  of  the  DFARS,  which  is  quite  similar  to  the  version  presented  here. 


D-1 


46.701  Definitions. 


extended  liability  (sec  46.708); 


“Acceptance,”  as  used  in  this  subpart  and  in  the  war¬ 
ranty  clauses  at  FAR  52.246-17,  Warranty  of  Supplies 
of  a  Noncomplex  Nature;  FAR  52.246-18,  Warran¬ 
ty  of  Supplies  of  a  Complex  Nature;  FAR  52.246-19, 
Warranty  of  Systems  and  Equipment  under  Perform¬ 
ance  Specifications  or  Design  Criteria;  and  FAR 
52.246-20,  Warranty  of  Services;  means  the  execu¬ 
tion  of  an  official  document  (e.g.,  DD  Form  250)  by 
an  authorized  representative  of  the  Government.  The 
above  clauses  shall  be  modified  accordingly  in  DoD 
contracts. 

“Defects,”  as  used  in  this  subpart,  means  any  con¬ 
dition  or  characteristic  in  any  supplies  or  services  fur¬ 
nished  by  the  contractor  under  the  contract  that  is 
not  in  compliance  with  the  requirements  of  the 
contract. 

46.702  General. 

(d)  Planning  is  an  essential  step  in  obtaining  an  ef¬ 
fective  warranty.  To  be  effective,  warranties  should 
be  implemented  as  an  integral  part  of  an  overall 
design,  development,  test,  and  production  program. 

(e)  The  acquisition  cost  of  a  warranty  may  be  in¬ 
cluded  as  part  of  an  item’s  price  or  may  be  set  forth 
as  a  separate  contract  line  item. 

(f)  Agencies  shall  establish  procedures  to  track  and 
accumulate  data  relative  to  warranty  costs. 

46.703  Criteria  for  Use  of  Warranties. 

The  use  of  warranties  in  the  procurement  of  weapon 
systems  is  mandatory  pursuant  to  10  USC  2403, 
unless  a  waiver  is  authorized.  Policy  and  procedures 
for  obtaining  such  warranties  or  waivers  are  con¬ 
tained  in  46.770.  Acquisition  of  warranties  in  the  pro¬ 
curement  of  supplies  that  do  not  meet  the  definition 
of  a  weapon  system  (e.g.,  spare,  repair,  or  replenish¬ 
ment  parts)  is  governed  by  FAR  46.7. 

46.704  Authority  for  Use  of  Warranties. 

In  contracts  for  other  than  weapon  systems,  the  Chief 
of  the  Purchasing  Office  must  approve  use  of  a  war¬ 
ranty  except  for: 

(a)  commercial  supplies  or  services  (see  FAR  46.709); 

(b)  technical  data,  unless  the  warranty  provides  for 


(c)  supplies  and  services  in  fixed  price  type  contracts 
containing  quality  assurance  provisions  that  reference 
MIL-I-45208  or  MlL-Q-9858;  and 

(d)  supplies  and  services  in  construction  contracts 
when  the  warranties  contained  in  Federal,  military 
or  construction  guide  specifications  applicable  to  a 
given  construction  project  are  used.  Authority  for 
use  of  warranties  in  the  procurement  of  weapon 
systems  is  stated  in  46.770. 

46.705  Limitations. 

(a)  Except  for  contracts  for  the  production  of  weapon 
systems  under  46.770,  contracting  officers  shall  not 
include  warranties  in  cost-reimbursement  contracts, 
except  for  those  warranties  contained  in  the  clauses 
at  FAR  52.246-3,  Inspection  of  Supplies  — Cost- 
Reimbursement;  FAR  52.246-8,  Inspection  of 
Research  and  Development  — Cost-Reimbursement; 
and  at  52.246-7001,  Warranty  of  Technical  Data. 

46.706  Warranty  Terms  and  Conditions. 

(b) (5)  Markings.  If  items  delivered  under  the  con¬ 
tract  shall  be  stamped  or  marked,  it  shall  be  done 
so  in  accordance  with  MIL  Standard  129,  “Mark¬ 
ing  for  Shipments  and  Storage”  and  MIL  Standard 
130,  “Identification  Marking  of  U.S.  Military  Prop¬ 
erty.”  46.708  Warranties  of  Technical  Data. 

A  warranty  of  technical  data  should  be  obtained 
whenever  practicable  and  cost  effective.  The  contract¬ 
ing  officer  shall  consider  the  factors  contained  in 
FAR  46.703  in  deciding  whether  to  provide  for  war¬ 
ranties  of  technical  data  and  whether  there  should 
be  an  extended  liability  provision  (see  46.770-10). 
Particular  emphasis  should  be  placed  on  whether  the 
extended  liability  is  justified  by  (i)  the  likelihood  that 
correction  or  replacement  of  the  nonconforming 
data,  or  a  price  adjustment  in  lieu  thereof,  will  not 
afford  adequate  protection  to  the  Government;  and 
(ii)  the  effectiveness  of  the  additional  remedy  as  a 
deterrent  against  furnishing  nonconforming  data. 

46.710  Contract  Clauses. 

(0  In  accordance  with  46.708,  the  contracting  officer 
may  insert  a  clause  substantialls  the  same  as  the 
clause  at  52.246-7001.  Warranty  of  Data,  in  solicita¬ 
tions  and  contracts  when  a  fixed-price  or  cost- 
reimbursement  contract  is  contemplated  that  will  re¬ 
quire  data  to  be  furnished.  When  this  clause  is  not 
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used,  technical  data  is  warranted  under  the  clauses 
at  FAR  52.246-3,  Inspection  of  Supplies  — Cost- 
Reimbursement;  FAR  52.246-6,  Inspection— Time 
and  Material  and  Labor  Hour;  FAR  52.246-8,  In¬ 
spection  of  Research  and  Development  — Cost- 
Reimbursement;  and  FAR  52.246-19,  Warranty  of 
Systems  and  Equipment  Under  Performance 
Specifications  or  Design  Criteria. 

(1)  If  e.xtended  liability  is  desired  and  a  fixed-price 
incentive  contract  is  contemplated,  the  contracting 
officer  may  use  the  clause  with  its  Alternate  I. 

(2)  If  extended  liability  is  desired  and  a  firm  fixed- 
price  contract  is  contemplated,  the  contracting  of¬ 
ficer  may  use  the  clause  with  its  Alternate  II. 

46.770  Use  of  Warranties  in  Weapon  System 
Procurements. 

This  section  sets  forth  policy  and  procedures  for  ob¬ 
taining,  pursuant  to  10  U.S.C.  2403,  certain  warran¬ 
ties  from  prime  contractors  when  contracting  for  the 
production  of  a  weapon  system. 

46.770-1  Definitions. 

“At  no  additional  cost  to  the  United  States,”  as  used 
in  this  .section,  means  at  no  increase  in  price  for  firm 
fixed  price  contracts  or  at  no  increase  in  target  or 
ceiling  price  for  fixed  price  incentive  contracts  (see 
also  FAR  46.707)  or  at  no  increase  in  estimated  cost 
or  fee  for  cost-reimbursement  contracts. 

“Design  and  manufacturing  requirements,”  as  used 
in  this  section,  means  structural  and  engineering 
plans  and  manufacturing  particulars,  including 
precise  measurements,  tolerances,  materials  and 
finished  product  tests  for  the  weapon  system  being 
produced. 

“Essential  performance  requirements,”  as  used  in  this 
section,  means  the  operating  capabilities  and/or 
maintenance  and  reliability  characteristics  of  a 
weapon  system  that  arc  determined  by  the  Secretary 
of  Defense  (or  delegated  authority)  to  be  necessary 
for  it  to  fulfill  the  military  requirement  for  which 
the  system  is  designed. 

“Initial  production  quantity,"  as  used  in  this  section, 
means  the  number  of  units  of  a  weapon  system  con¬ 
tracted  for  in  the  first  program  year  of  full-scale 
production. 

“Mature  full-scale  production,"  as  used  in  this  sec¬ 


tion,  means  follow-on  production  of  a  weapon 
system  after  manufacture  of  the  lesser  of  the  initial 
production  quantity  or  one-tenth  of  the  eventual  total 
production  quantity. 

“Prime  contractor,”  as  used  in  this  section,  means 
a  party  that  enters  into  an  agreement  directly  with 
the  United  States  to  furnish  a  system  or  a  major 
subsystem. 

“Weapon  system,”  as  used  in  this  subpart,  means  a 
system  or  major  subsystem  used  directly  by  the  armed 
forces  to  carry  out  combat  missions.  By  way  of  il¬ 
lustration,  the  term  “weapon  system”  includes,  but 
is  not  limited  to  the  following,  if  intended  for  use 
in  carrying  out  combat  missions:  tracked  and 
wheeled  combat  vehicles;  self-propelled,  towed  and 
fixed  guns,  howitzers  and  mortars;  helicopters;  naval 
vessels;  bomber,  fighter,  reconnaissance  and  elec¬ 
tronic  warfare  aircraft;  strategic  and  tactical  missiles 
including  launching  systems;  guided  munitions; 
military  surveillance,  command,  control,  and  com¬ 
munication  systems;  military  cargo  vehicles  and  air¬ 
craft;  mines;  torpedoes;  fire  control  systems;  propul¬ 
sion  systems;  electronic  warfare  systems;  and  safety 
and  survival  systems.  This  term  does  not  include 
related  support  equipment,  such  as  ground-handling 
equipment,  training  devices  and  accessories  thereto; 
or  ammunition,  unless  an  effective  warranty  for  the 
weapon  system  would  require  inclusion  of  such  items. 
This  term  does  not  include  commercial  items  sold 
in  substantial  quantities  to  the  general  public  as 
described  at  FAR  15.8()4-3(c). 

46.770-2  Policy. 

(a)  Unless  waived  under  46.770-9,  after  1  January 
1985,  the  Military  Departments  and  Defense  Agen¬ 
cies  may  not  enter  into  a  contract  for  the  produc¬ 
tion  of  a  weapon  system  with  a  unit  weapon  system 
cost  of  more  than  $100,000  or  for  which  the  even¬ 
tual  total  procurement  cost  is  in  excess  of  $10,000,000, 
unless; 

(1)  a  prime  contractor  for  the  weapon  system  pro¬ 
vides  the  United  States  with  written  warranties  that  — 

(i)  the  weapon  systems  provided  under  the  contract 
conform  to  the  design  and  manufacturing  re¬ 
quirements  specifically  delineated  in  the  contract  (or 
any  modification  to  that  contract), 

(ii)  the  weapon  systems  provided  under  the  contract 
are  free  from  all  defects  in  materials  and  workman¬ 
ship  at  the  time  of  acceptance  or  delivery  as  sp>ecified 
in  the  contract;  and 
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(iii)  the  weapon  systems,  if  manufactured  in  mature 
full-scale  production,  conform  to  the  essential  per¬ 
formance  requirements  as  specifically  delineated  in 
the  contract  (or  any  modification  to  that  contract); 

(2)  the  contract  terms  provide  that,  in  the  event  the 
weapon  system  fails  to  meet  the  terms  of  the  above 
warranties,  the  contracting  officer  may— 

(i)  require  the  contractor  to  promptly  take  such  cor¬ 
rective  action  as  necessary  (repair,  replace  and/or 
redesign)  at  no  additional  cost  to  the  United  States, 

(ii)  require  the  contractor  to  pay  costs  reasonably  in¬ 
curred  by  the  United  States  in  taking  necessary  cor¬ 
rective  action,  or 

(iii)  equitably  reduce  the  contract  price. 

(b)  Contracting  officers  may  require  warranties  that 
provide  greater  coverage  and  remedies  than  specified 
above,  such  as  including  an  essential  performance 
requirements  warranty  in  other  than  a  mature  full- 
scale  production  contract. 

46.770-3  Tailoring  Warranty  Terms  and  Conditions. 

As  the  objectives  and  circumstances  vary  con¬ 
siderably  among  weapon  system  acquisition  pro¬ 
grams,  contracting  officers  shall  appropriately  tailor 
the  required  warranties  on  a  case-by-case  basis,  in¬ 
cluding  remedies,  exclusions,  limitations,  and  dura¬ 
tions;  p'-ovided,  such  are  consistent  with  the  specific 
requii  <  Pts  of  this  section  (see  also  FAR  46.706). 
The  di'  .ion  specified  in  any  warranty  should  be 
clearl'  lated  to  the  contract  requirements  and  allow 
suffic.,.nt  time  to  demonstrate  achievement  of  the 
requirements  after  acceptance.  Contracting  officers 
may  exclude  from  the  terms  of  the  warranty  certain 
defects  for  specified  supplies  (exclusions)  and  may 
limit  the  contractor’s  liability  under  the  terms  of  the 
warranty  (limitations),  as  appropriate,  if  necessary 
to  derive  a  cost  effective  warranty  in  light  of  the 
technical  risk,  contractor  financial  risk,  or  other  pro¬ 
gram  uncertainties.  All  subsystems  and  components 
will  be  procured  ir  such  a  manner  so  as  not  to  in¬ 
validate  the  weapon  system  warranty.  Contracting  of¬ 
ficers  are  encouraged  to  structure  broader  and  more 
comprehensive  warranties  where  such  are  advan¬ 
tageous  and  in  accordance  with  agency  policy. 
Likewise,  the  contracting  officer  may  narrow  the 
scope  of  a  warranty  where  such  is  appropriate  (e.g., 
where  it  would  be  inequitable  to  require  a  warranty 
of  all  essential  performance  requirements  because  a 


contractor  had  not  designed  the  system).  It  is  Depart¬ 
ment  of  Defense  policy  not  to  include  in  warranty 
clauses  any  terms  that  cover  liability  for  loss,  damage 
or  injury  to  third  parties. 

46.770- 4  Establishing  Essential  Performance 
Requirements. 

The  Secretary  of  Defense  or  heads  of  military  depart¬ 
ments,  or  delegees,  shall  designate  which  features  of 
a  weapon  system  are  its  essential  performance  re¬ 
quirements.  Essential  performance  requirements  may 
be  subsequently  modified,  superseded  or  cancelled 
by  the  Secretary  of  Defense  or  heads  of  military 
departments  (or  delegees)  when  such  is  in  the  in¬ 
terests  of  the  Government. 

46.770- 5  Warranties  on  Government-Furnished 
Property. 

A  prime  contractor  shall  not  be  required  to  provide 
the  warranties  specified  in  46.770-2  on  any  proper¬ 
ty  furnished  to  that  contractor  by  the  United  States 
except  for  (a)  defects  in  installation,  (b)  installation 
or  modification  in  such  a  manner  that  invalidates 
a  warranty  provided  by  the  manufacturer  of  the  prop¬ 
erty,  or  (c)  modifications  made  to  the  property  by 
the  prime  contractor. 

46.770- 6  Exemption  for  Alternate  Source 
Contractor(s). 

Agency  heads  may  exempt  alternate  source  contrac- 
tor(s)  from  the  essential  performance  warranty  re¬ 
quirements  of  46.770-2(a)(l)(iii)  until  that  contrac¬ 
tor  manufactures  the  first  10%  of  the  eventual  total 
production  quantity  anticipated  to  be  acquired  from 
that  contractor. 

46.770- 7  Applicability  to  FMS. 

The  warranty  requirements  of  46.770-2  are  not  man¬ 
datory  for  FMS  production  contracts.  For  all  weapon 
systems  procured  for  FMS  requirements,  the  policy 
of  the  Department  of  Defense  shall  be  to  obtain  the 
same  warranties  on  conformance  to  design  and 
manufacturing  requirements  and  against  defects  in 
materials  and  workmanship  that  are  obtained  for 
US.  supplies.  DoD  will  not  normally  obtain  essen¬ 
tial  performance  warranties  for  FMS  purchasers. 
However,  where  the  cost  for  the  warranty  of  essen¬ 
tial  performance  requirements  cannot  be  prat  lical- 
ly  separately  identified,  the  foreign  purchaser  may 
be  provided  the  same  warranty  that  is  obtained  on 
the  same  equipment  purchased  for  the  U.S.  If  the 
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FMS  purchaser  expressly  requests  a  performance 
warranty  in  the  Letter  of  Offer  and  Acceptance 
(LOA)  the  United  States  will  exert  its  best  efforts  to 
obtain  the  same  warranty  obtained  on  U.S.  equip¬ 
ment  or,  if  specifically  requested  by  the  FMS  pur¬ 
chaser,  a  unique  warranty.  It  is  anticipated  that  the 
costs  tor  warranties  for  FMS  purchasers  may  be  dif¬ 
ferent  from  the  costs  for  such  warranties  for  the 
United  States  due  to  such  factors  as  overseas  trans¬ 
portation  and  any  tailoring  to  reflect  the  unique 
aspects  of  the  FMS  purchaser.  Special  care  must  be 
exercised  to  ensure  that  the  FMS  purchaser  shall  bear 
all  of  the  acquisition  and  administration  costs  of  any 
warranties  obtained. 

46.770- 8  Cost-Benefit  Analysis. 

It  is  Department  of  Defense  policy  to  only  obtain 
warranties  that  are  cost  effective.  If  a  specific  war¬ 
ranty  is  considered  not  to  be  cost  effective  by  the 
contracting  officer,  a  waiver  request  shall  be  initiated 
under  46.770-9.  In  assessing  the  cost  effectiveness 
of  a  proposed  warranty,  an  analysis  must  be  per¬ 
formed  which  considers  both  the  quantitative  and 
qualitative  costs  and  benefits  of  the  warranty.  Costs 
include  the  warranty  acquisition,  administration,  en¬ 
forcement  and  user  costs,  weapon  system  life  cycle 
costs  with  and  without  a  warranty,  and  any  costs 
resulting  from  limitations  imposed  by  the  warranty 
provisions.  Costs  incurred  during  development  spe¬ 
cifically  for  the  purpose  of  reducing  production  war¬ 
ranty  risks  should  also  be  considered.  Similarly,  the 
cost-benefit  analysis  must  also  consider  logistical/ 
operational  benefits  expected  as  a  result  of  the  war¬ 
ranty  as  well  as  the  impact  of  the  additional  con¬ 
tractor  motivation  provided  by  the  warranty.  Where 
possible,  comparison  should  be  made  with  the  costs 
of  obtaining  and  enforcing  similar  warranties  on 
similar  systems.  The  analysis  should  be  documented 
in  the  contract  file. 

46.770- 9  Waiver  and  Notification  Procedures. 

One  or  more  of  the  weapon  system  warranties  re¬ 
quired  by  46.770-2  may  be  waived  if  such  waiver  is 
in  the  interests  of  national  defense  or  if  the  warran¬ 
ts  to  be  obtained  would  not  be  cost  effective.  Waivers 
may  be  granted  by  the  Secretary  of  Defense,  by  the 
Assistant  Secretary  of  Defense  (Acquisition  and  Lo¬ 
gistics)  for  Defense  agencies  without  the  power  to 
redelegate,  or  by  the  Secretaries  of  the  Army,  Navy 
itnd  Air  force  with  the  power  to  redelegate  to  no 
lower  .iian  an  Assistant  Secretary  of  the  Military 
Department.  Class  waivers  may  be  granted  where 
justifwd.  Waivers  may  be  granted  provided  the 


following  notifications  or  reports  are  made  to  the 
Senate  and  Flouse  Committees  on  Armed  Services 
and  on  Appropriations; 

(a)  Major  Weapon  Systems.  With  respect  to  a  weapon 
system  that  is  a  major  defense  acquisition  program 
for  the  purpose  of  10  U.S.C.  139a,  before  granting 
a  waiver,  the  waiving  official  shall  notify  the 
aforementioned  Committees  in  writing  of  an  inten¬ 
tion  to  waive  one  or  more  of  the  required  warran¬ 
ties.  The  notice  of  intent  to  waive  shall  include  an 
explanation  to  the  reasons  for  the  waiver  and  shall 
include  an  explanation  to  the  reasons  for  the  waiver 
and  shall  ordinarily  be  given  30  days  prior  to  grant¬ 
ing  such  waiver. 

(b)  Other  Weapon  Systems.  With  respect  to  weapon 
systems  that  are  not  major  defense  acquisition  pro¬ 
grams  for  the  purpose  of  10  U.S.C.  139a,  waiving  of¬ 
ficials  shall  submit  an  annual  report  not  later  than 
1  February  of  each  year  that  lists  waivers  granted  on 
such  programs  during  the  preceding  calendar  year. 
This  report  shall  also  include  an  explanation  of  the 
reasons  for  granting  each  waiver. 

(c)  Weapon  Systems  not  in  Mature  Full-Scale  Pro¬ 
duction.  Although  a  waiver  is  not  required,  if  a  pro¬ 
duction  contract  for  a  major  weapon  system  not  yet 
in  mature  full-scale  production  will  not  include  a 
warranty  on  essential  performance  requirements,  the 
waiving  officials  shall  nonetheless  comply  with  the 
notice  requirements  for  major  weapon  systems. 

(d)  Processing  Waivers,  Notifications  and  Reports. 
Each  Department  shall  issue  procedures  for  process¬ 
ing  waivers,  notifications,  and  reports  to  Congress. 
At  the  minimum,  these  procedures  shall  specify: 

(1)  Requests  for  waiver  shall  include  — 

(1)  A  brief  description  of  the  weapon  system  and  its 
stage  of  production,  e.g.,  the  number  of  units 
delivered  and  anticipated  to  be  delivered  during  the 
life  of  the  program;  and 

(ii)  The  specific  warranty  or  warranties  required  by 

46.770-2{a)(l)  for  which  the  waiver  is  requested,  the 
duration  of  the  waiver  if  it  is  to  go  beyond  the  instant 
contract,  and  rationale  for  the  waiver. 

(iii)  A  description  of  the  warranties  or  other  techni¬ 
ques  to  be  employed  to  assure  acceptable  field  per¬ 
formance  of  the  weapon  system. 

(2)  Notifications  and  reports  shall  include - 
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(i)  A  brief  description  of  the  weapon  system  and  its 
stage  of  production,  and 

(ii)  Rationale  for  not  obtaining  a  warranty. 

(3)  A  written  record  will  be  kept  of  each  waiver 
granted  and  notification  and  report  made,  together 
with  supporting  documentation  such  as  a  cost-benefit 
analysis,  for  use  in  answering  inquiries. 

(4)  A  copy  of  each  notification  and  report  to  Con¬ 
gress  shall  be  submitted  concurrently  to  the  Assis¬ 


tant  Secretary  of  Deleiise  (Acquisition  tiiid  Logistics). 
For  Clas.s  waivers,  this  cop\  shall  he  submitted  in  ad¬ 
vance  of  the  transmittal  to  Congress. 

46.770-10  Special  Contract  Clauses. 

(a)  In  accordance  with  46.770,  the  contracting  of¬ 
ficer  shall  insert  in  solieitations  and  contracts  per¬ 
taining  to  the  production  of  weapon  systems  a  clause 
that  describes  the  contractor's  warranties  on  the 
weapon  system. 
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